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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a disk device. 
In particular, the present invention relates to a disk de- 
vice adapted to operate a plurality of disks selectively 
without using a detachable magazine. 

BACKGROUND ART 

[0002] Fig. 104 is a schematic cross sectional view 
showing the main components of a general convention- 
al disk device adapted to operate a plurality of disks se- 
lectively. Fig. 105 is another schematic cross sectional 
view of main components. 

[0003] In Figs. 104 and 105, reference numeral 1 de- 
notes a magazine loading interchangable disks and 2 is 
a disk drive section. The disk drive section 2 comprises 
a disk motor 3, a disk clamp hub 1 3 provided on a shaft 
of the disk motor 3, a disk clamp 4, a disk roller 6 pro- 
vided in the magazine 1 and transferring disks 8 trans- 
ferred from the drive lever 5 driven by a drive means 
(not shown) to the disk drive section 2, a drive shaft 9 
fixed to a housing 7 which supports the disk drive section 
2, an inclined plate cam 10 which operates in direction 
A in the figure and being driven by the drive means, and 
a vertical guide plate 1 1 . 

[0004] In the above disk device, when extracting 
(hereafter selecting) a plurality of disks 8 loaded in the 
magazine 1 , the drive shaft 9, inclined plate cam 1 0 and 
vertical guide plate 11 are respectively displaced. The 
disk rotation drive section 2 is displaced in the direction 
B shown in the figure to determine the position, of the 
desired disk in the magazine 1 . 

[0005] Since the type of conventional disk device 
above arranges a disk loaded in the magazine 1 and a 
disk rotating near the disk drive section 2 in an orienta- 
tion in which the disks are completely independent in a 
planar region, the problem of the length of the disk de- 
vice arises. That is to say, the dimension D of the device 
is increased as a result. 

[0006] A device as disclosed in JP-A-63-200354 for 
example has been proposed to solve problems such as 
the above. Figs. 106 and 107 are schematic cross sec- 
tional views of a lateral cross section of main compo- 
nents. Fig. 108 is a schematic cross sectional view of 
an upper cross section of main components. 
[0007] In Figs. 106, 107 and 108, reference numeral 
19 denotes a magazine loading an interchangeable 
disk, 21 is a disk motor, 22 is a disk clamp hub disposed 
on a shaft of the disk motor, and 23 is a disk clamp. 
[0008] 26 is a disk roller which transfers a disk 25, 
which is ejected by a drive lever 24 driven by a drive 
means (not shown), to a disk drive section and 27 is a 
subordinate roller which operates in an opposed direc- 
tion to the disk roller 26. 

[0009] 32 is a pair of inclined plate cams which en- 



gage with a plurality of trays 31 in the magazine 19 and 
which operate so that when a disk displaces in a lateral 
direction, a gap E at least having a thickness greater 
than or equal to the thickness of the disk is provided with 

5 respect to the disk drive section 20 in an axial rotation 
direction of a disk 25 which is selected by the magazine 
displacement means (not shown). 
[0010] The disk rotation drive means 20 is comprised 
of a disk motor 21 , a disk clamp hub 22, a disk clamp 

io 23, a drive lever 24, a disk 25, a disk roller 26, a subor- 
dinate roller 27, and an inclined plate cam 32. 
[0011] Next, the operation of theconventional disk de- 
vice will be described below. 

[0012] When any one of a plurality of disks 25 which 

15 are loaded in a magazine 19 is selected, the magazine 
19 is displaced in a direction F as shown by the arrow 
in the figure by a drive means and positioned at a de- 
sired disk position in the magazine 19. 
[0013] A drive lever 24 in the magazine 19 is operat- 

20 ed, and the disk 25 slides the disk guide 35 in the mag- 
azine 1 9. The leading edge of the disk 25 is gripped be- 
tween the disk roller 26 of the disk drive section 20 and 
the subordinate roller 27. After the disk is conveyed to 
a position of the disk clamp 23 and the disk clamp hub 

25 22 which is provided on a shaft of the disk motor 21 , the 
clamp position of the disk 25 is confirmed by a disk de- 
tection means (not shown). The roller 27 on the subor- 
dinate side of the disk clamp 23 and the disk roller 26 is 
displaced in the direction of the disk clamp hub 22 by 

30 the drive means and the disk 25 is clamped. 

[0014] At the same time as the subordinate roller 27 
displaces in the direction of the disk clamp hub 22, the 
pair of inclined plate cams 32 provided on the disk drive 
section 20 are displaced toward the magazine 1 9 by the 

35 drive means. A suitable gap E as shown in Fig. 107 is 
formed by the inclination of the tray 31 . 
[001 5] Since a conventional disk device is comprised 
as shown above, the problem has arisen that disks can 
not be selectively inserted or retracted as required one 

40 at a time since a magazine case is required and that the 
size of the device is increased. 

[0016] As a conventional disk device uses a convey- 
able magazine case, a complicated mechanism is re- 
quired in order to separate each of the loading shelves 

45 loading disks in the disk device. When disks are played 
and a gap is formed between a played disk and an op- 
posed disk, the gap may be enlarged as only one end 
can be opened. As a result, the problem has arisen that 
it becomes necessary to provide a space in the device 

so which as a result, enlarges the size of the disk device to 
that degree. 

[0017] As a result of the conventional disk device us- 
ing a conveyable magazine case , it is extremely difficult 
to divide each loading shelf loading disks in the disk de- 
55 vice by inclining each loading shelf. 

[0018] In order to maintain a space in the disk device, 
the problem has arisen that the size of the device is in- 
creased. 
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[0019] Since the conventional disk device is con- 
structed to retain a disk outer periphery when retaining 
a disk in the device, the problem arises that the number 
of components is increased when retaining sections 
must be provided which corresponds to disks with a plu- 
rality of differing diameters. 

[0020] It has been proposed to solve the above prob- 
lem by the provision of a retaining section with the func- 
tions of retaining a plurality of disks of differing diame- 
ters with a single retaining section. However when such 
a device is constructed in this way, since a retaining sec- 
tion which retains small diameter disk must be provided, 
the problem arises that the retaining section for small 
diameter disks abuts and damages the face of large di- 
ameter disks when such disks are also loaded. 
[0021 ] The present invention is proposed to solve the 
above problems and has the object of providing a disk 
device with reduced dimensions which is adapted to 
store a plurality of disks without using a detachable mag- 
azine and to perform respective operations, that is to 
say. to selectively insert, eject and play each disk. 
[0022] The present invention has the further object of 
providing a disk device with reduced space by the dis- 
position of a disk loading position and disk playing po- 
sition on the same rotational axis with respect to a disk 
insertion/ejection direction. 

(0023] The present invention has the further object of 
providing a disk device which prevents damage to the 
face of a disk by supporting a section of the disk when 
a disk is inserted or ejected by a plurality of support sec- 
t ons. 

DISCLOSURE OF THE INVENTION 

[0024] A disk device of the present invention is pro- 
vided with a disk insertion/ejection means which per- 
forms insertion and ejection operations of a disk to the 
inside and outside of the device and a displacement 
means which displaces a disk insertion/ejection means 
along a direction of disk insertion/ejection. The displace- 
ment means is adapted to displace the disk insertion/ 
ejection means in either a direction of disk insertion or 
disk ejection based on the operation of said disk. 
[0025] In such a manner, since it is possible to regu- 
late the size of a space in the device based on a fixed 
operation of a disk, it is possible to downsize the device. 
[0026] The present invention is provided with one 
drive means and a drive force transmission switching 
means which switches a drive force of said drive means 
to operate either when said disk insertion/ejection 
means performs an insertion/ejection operation on said 
disk or when said displacement means performs the op- 
eration of displacing the disk insertion/ejection means 
in either a direction of disk insertion or disk ejection 
based on the operation of said disk. With such an ar- 
rangement, it is possible to provide a single drive means 
with the dual functions of drive source required in disk 
insertion and ejection operations and drive source re- 



4 

quired when said disk insertion/ejection means is dis- 
placed in a direction of disk insertion or ejection. Thus 
it is possible to reduce the number of components, to 
reduce manufacturing costs and to downsize the device. 

5 [0027] When the displacement means displaces the 
disk insertion/ejection means in a direction of disk inser- 
tion or ejection, the disk insertion ejection means is dis- 
placed in a direction of a rotational axis of the disk. By 
such an arrangement, it is possible to effectively make 

10 use of position on the route of disk insertion or ejection 
and to improve the operational freedom of the disk de- 
vice. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 

[0028] Fig. 1 is a schematic figure of a disk device ac- 
cording to a first embodiment of the present invention. 
[0029] Fig. 2 shows the components of a disk inser- 
tion/ejection mechanism of the disk device as shown in 
20 Fig. 1. Fig. 2 (a) is an upper view of the inner compo- 
nents as seen from the upper surface of the device, (b) 
is a left lateral view of (a), and (c) is a right lateral view 
of (a). 

[0030] Fig. 3 shows the components of a disk inser- 
ts tion/ejection mechanism of the disk device as shown in 
Fig. 1 Fig. 3 (a) is an upper view of the inner compo- 
nents as seen from the upper surface of the device, (b) 
is a left lateral view of (a), and (c) is a right lateral view 
of (a). 

30 [0031] Fig. 4 shows the components of a disk inser- 
tion/ejection mechanism of the disk device as shown in 
Fig. 1 . Fig. 4 (a) is an upper view of the inner compo- 
nents as seen from the upper surface of the device, (b) 
is a left lateral view of (a), and (c) is a right lateral view 

35 of (a). 

[0032] Fig. 5 shows the components of a disk inser- 
tion/ejection mechanism of the disk device as shown in 
Fig. 1. Fig. 5 (a) is an upper view of the inner compo- 
nents as seen from the upper surface of the device, (b) 
40 is a left lateral view of (a), and (c) is a right lateral view 
of (a). 

[0033] Fig. 6 shows the components of a disk inser- 
tion/ejection mechanism of the disk device as shown in 
Fig. 1 Fig. 6 (a) is an upper view of the inner compo- 
45 nents as seen from the upper surface of the device, (b) 
is a left lateral view of (a), and (c) is a right lateral view 
of (a). 

[0034] Fig. 7 shows the components of a disk position 
determination mechanism of the disk device as shown 
50 in Fig. 1 . Fig. 7 (a) is an upper view of the inner compo- 
nents as seen from the upper surface of the device, (b) 
is a left lateral view of (a), (c) is a right lateral view of 
(a), and (d) is an explanatory drawing of the compo- 
nents. 

55 [0035] Fig. 8 shows the components of a disk position 
determination mechanism of the disk device as shown 
in Fig. 1 Fig. 8 (a) is an upper view of the inner compo- 
nents as seen from the upper surface of the device, (b) 
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is a left lateral view of (a), (c) is a right lateral view of 
(a), and (d) is an explanatory drawing of the compo- 
nents. 

[0036] Fig. 9 shows the components of a disk position 
determination mechanism of the disk device as shown 
in Fig. 1 . Fig. 9 (a) is an upper view of the inner compo- 
nents as seen from the upper surface of the device, (b) 
is a left lateral view of (a), (c) is a right lateral view of 
(a), and (d) is an explanatory drawing of the compo- 
nents. 

[0037] Fig. 10 shows the components of a disk posi- 
tion determination mechanism of the disk device as 
shown in Fig. 1 . Fig. 1 0 (a) is an upper view of the inner 
components as seen from the upper surface of the de- 
vice, (b) is a left lateral view of (a), (c) is a right lateral 
view of (a), and (d) is an explanatory drawing of the com- 
ponents. 

[0038] Fig. 11 shows the components of a disk posi- 
tion determination mechanism of the disk device as 
shown in Fig. 1 . Fig. 11 (a) is an upper view of the inner 
components as seen from the upper surface of the de- 
vice, (b) is a left lateral view of (a), (c) is a right lateral 
view of (a), and (d) is an explanatory drawing of the com- 
ponents. 

[0039] Fig. 12 shows the components of a disk posi- 
tion determination mechanism of the disk device as 
shown in Fig. 1 . Fig. 1 2 (a) is an upper view of the inner 
components as seen from the upper surface of the de- 
vice, (b) is a left lateral view of (a), (c) is a right lateral 
view of (a), and (d) is an explanatory drawing of the com- 
ponents. 

[0040] Fig. 13 shows the components of a disk posi- 
tion determination mechanism of the disk device as 
shown in Fig. 1 . Fig. 13 (a) is an upper view of the inner 
components as seen from the upper surface of the de- 
vice, (b) is a side view of (a), (c) is a rear view of (a), (d) 
is an explanatory drawing of the components, (e) is an 
explanatory drawing of the components, and (f) is an 
explanatory drawing of the components. 
[0041] Fig. 14 shows the components of a disk posi- 
tion determination mechanism of the disk device as 
shown in Fig. 1 . Fig. 1 4 (a) is an upper view of the inner 
components as seen from the upper surface of the de- 
vice, (b) is a side view of (a), (c) is a rear view of (a), (d) 
is an explanatory drawing of the components, (e) is an 
explanatory drawing of the components, and (f) is an 
explanatory drawing of the components. 
[0042] Fig. 15 shows the components of a disk posi- 
tion determination mechanism of the disk device as 
shown in Fig. 1 . Fig. 1 5 (a) is an upper view of the inner 
components as seen from the upper surface of the de- 
vice, (b) is a side view of (a), (c) is a rear view of (a), (d) 
is an explanatory drawing of the components, (e) is an 
explanatory drawing of the components, and (f) is an 
explanatory drawing of the components. 
[0043] Fig. 16 shows the components of a disk sup- 
port and shutter mechanism of the disk device as shown 
in Fig. 1 . Fig. 16 (a) is an upper view of the inner com- 



ponents as seen from the upper surface of the device, 
(b) is a left lateral view of (a), (c) is a right lateral view 
of (a). 

[0044] Fig. 17 shows the components of a disk sup- 
5 port and shutter mechanism of the disk device as shown 
in Fig. 1 . Fig. 1 7 (a) is an upper view of the inner com- 
ponents as seen from the upper surface of the device, 
(b) is a left lateral view of (a), (c) is a right lateral view 
of (a). 

10 [0045] Fig. 18 shows the components of a disk sup- 
port and shutter mechanism of the disk device as shown 
in Fig. 1 . Fig. 1 8 (a) is an upper view of the inner com- 
ponents as seen from the upper surface of the device, 
(b) is a left lateral view of (a), (c) is a right lateral view 

15 of (a). 

[0046] Fig. 1 9 shows the components of a drive force 
switching mechanism of the disk insertion/ejection 
mechanism of the disk device as shown in Fig. 1 . Fig. 
1 9 (a) is an upper view of the inner components as seen 

20 from the upper surface of the device, (b) is a left lateral 
view of (a), and (c) is a rear view of (a). 
[0047] Fig. 20 shows the components of a drive force 
switching mechanism of the disk insertion/ejection 
mechanism of the disk device as shown in Fig. 1 . Fig. 

25 20(a) is an upper view of the inner components as seen 
from the upper surface of the device, (b) is a left lateral 
view of (a), and (c) is a rear view of (a). 
[0048] Fig. 21 shows the components of a drive force 
switching mechanism of the disk insertion/ejection 

30 mechanism of the disk device as shown in Fig. 1. Fig. 

21 (a) is an upper view of the inner components as seen 
from the upper surface of the device, (b) is a left lateral 
view of (a), and (c) is a rear view of (a). 

[0049] Fig. 22 shows the components of a drive force 
35 switching mechanism of the disk insertion/ejection 
mechanism of the disk device as shown in Fig. 1. Fig. 

22 (a) is an upper view of the inner components as seen 
from the upper surface of the device, (b) is a left lateral 
view of (a), and (c) is a rear view of (a). 

40 [0050] Fig. 23 is an overall view of the disk support 
mechanism of the disk device as shown in Fig. 1. Fig. 

23 (a) is an upper view of the inner components as seen 
from the upper surface of the device, (b) is a left lateral 
view of (a), and (c) is a rear view of (a). 

45 [0051] Fig. 24 is an explanatory view of the action of 
the components of the disk support mechanism of the 
disk device as shown in Fig. 23. Fig. 24 (a), (b) and (c) 
are explanatory views of the action of the components, 
and (d) is an explanatory view of the action. 

so [0052] Fig. 25 is an explanatory view of the action of 
the disk support mechanism of the disk device as shown 
in Fig. 1 . Fig. 25 (a) is an upper view of the inner com- 
ponents as seen from the upper surface of the device, 
(b) is a left lateral view of (a), and (c) is a rear view of (a). 

55 [0053] Fig. 26 is an explanatory view of the action of 
the disk support mechanism of the disk device as shown 
in Fig. 1 . Fig. 26 (a) is an upper view of the inner com- 
ponents as seen from the upper surface of the device, 
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(b) is a left lateral view of (a), and (c) is a rear view of (a) . 
[0054] Fig. 27 is an explanatory view of the action of 
the disk support mechanism of the disk device as shown 
in Fig. 1 . Fig. 27 (a) is an upper view of the inner com- 
ponents as seen from the upper surface of the device, 5 
(b) is a left lateral view of (a), and (c) is a rear view of (a). 
[0055] Fig. 28 is an explanatory view of the action of 
the disk support mechanism of the disk device as shown 
in Fig. 1 . Fig. 28 (a) is an upper view of the inner com- 
ponents as seen from the upper surface of the device, '0 
(b) is a left lateral view of (a), and (c) is a rear view of (a). 
[0056] Fig. 29 is an explanatory view of the action of 
the disk support mechanism of the disk device as shown 
in Fig. 1 . Fig. 29 (a) is an upper view of the inner com- 
ponents as seen from the upper surface of the device, is 
(b) is a left lateral view of (a), and(c) is a rear view of (a). 
[0057] Fig. 30 is an explanatory view of the action of 
the disk support mechanism of the disk device as shown 
in Fig. 1 . Fig. 30 (a) is an upper view of the inner com- 
ponents as seen from the upper surface of the device, 20 
(b) is a left lateral view of (a), and (c) is a rear view of (a). 
[0058] Fig. 31 is an explanatory view of the action of 
the disk support mechanism of the disk device as shown 
in Fig. 1 . Fig. 31 (a) is an upper view of the inner com- 
ponents as seen from the upper surface of the device, 25 
(b) is a left lateral view of (a), and (c) is a rear view of (a). 
[0059] Fig. 32 is an explanatory view of the action of 
the disk support mechanism of the disk device as shown 
in Fig. 1 . Fig. 32 (a) is an upper view of the inner com- 
ponents as seen from the upper surface of the device, 30 
(b) is a left lateral view of (a), and (c) is a rear view of (a). 
[0060] Fig. 33 is an overall view of a disk playing 
mechanism of the disk device as shown in Fig. 1 . 
[0061] Fig. 34 is an overall view of a disk playing 
mechanism of the disk device as shown in Fig. 1 . 35 
[0062] Fig. 35 is an overall view of a disk playing 
mechanism of the disk device as shown in Fig. 1 . 
[0063] Fig. 36 is an overall view of a disk playing 
mechanism of the disk device as shown in Fig. 1 . 
[0064] Fig. 37 is an explanatory view of the action of 40 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0065] Fig. 38 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 45 
[0066] Fig. 39 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0067] Fig. 40 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown so 
in Fig. 1 . 

[0068] Fig. 41 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0069] Fig. 42 is an explanatory view of the action of 55 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0070] Fig. 43 is an explanatory view of the action of 
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the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0071] Fig. 44 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1. 

[0072] Fig. 45 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0073] Fig. 46 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0074] Fig. 47 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0075] Fig. 48 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0076] Fig. 49 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1. 

[0077] Fig. 50 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1. 

[0078] Fig. 51 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0079] Fig. 52 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1. 

[0080] Fig. 53 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0081] Fig. 54 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0082] Fig. 55 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0083] Fig. 56 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0084] Fig. 57 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0085] Fig. 58 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0086] Fig. 59 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1 . 

[0087] Fig. 60 is an explanatory view of the action of 
the disk playing mechanism of the disk device as shown 
in Fig. 1. 

[0088] Fig. 61 is an overall view of the disk loading 
mechanism of the disk device as shown in Fig. 1. Fig. 
61 (a) shows a state of connection, (b) shows a state of 
disconneotion. 

[0089] Fig. 62 is an exploded view of the components 
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of a disk loading mechanism of the disk device as shown 
in Fig. 1 . 

[0090] Fig. 63 is a block diagram of the upper surface 
of the components of a disk loading mechanism of the 
disk device as shown in Fig. 1 '. 

[0091 ] Fig. 64 is a block diagram of the upper surface 
of the components of a disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0092] Fig. 65 is a block diagram of the upper surface 
of the components of a disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0093] Fig. 66 is a block diagram of the upper surface 
of the components of a disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0094] Fig. 67 is an explanatory view of the action of 
a disk loading mechanism of the disk device as shown 
in Fig. 1 . Fig. 67 (a) is a cross-sectional view of the com- 
ponents, (b) is an explanatory view of (a). 
[0095] Fig. 68 is an explanatory view of the action of 
a disk loading mechanism of the disk device as shown 
in Fig. 1 . Fig. 68 (a) is a cross-sectional view of the com- 
ponents, (b) is an explanatory view of (a). 
[0096] Fig. 69 is an explanatory view of the action of 
h disk loading mechanism of the disk device as shown 
n Fig 1 . Fig. 69 (a) is a cross-sectional view of the com- 
ponents, (b) is an explanatory view of (a). 
[0097] Fig. 70 is an explanatory view of the action of 
a disk loading mechanism of the disk device as shown 
in Fig. 1 . Fig. 70 (a) is a cross-sectional view of the com- 
ponents, (b) is an explanatory view ot (a). 
[0098] Fig. 71 is an explanatory view of the action of 
a disk loading mechanism of the disk device as shown 
in Fig. 1 . Fig. 71 (a) is a cross-sectional view of the com- 
ponents, (b) is an explanatory view of (a). 
[0099] Fig. 72 is an explanatory view of the action of 
a disk loading mechanism of the disk device as shown 
in Fig. 1 . Fig. 72 (a) is a cross-sectional view of the com- 
ponents, (b) is an explanatory view of (a). 
[0100] Fig. 73 is an explanatory view of the action of 
a disk loading mechanism of the disk device as shown 
in Fig. 1 . Fig. 73 (a) is a cross-sectional view of the com- 
ponents, (b) is an explanatory view of (a). 
[0101] Fig. 74 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . Fig. 74(a) shows a state 
of connection, (b) shows a state of disconnection. 
[0102] Fig. 75 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0103] Fig. 76 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0104] Fig. 77 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0105] Fig. 78 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 



[0106] Fig. 79 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0107] Fig. 80 is an explanatory view of the action of 
5 the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0108] Fig. 81 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1. 
10 [0109] Fig. 82 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0110] Fig. 83 is an explanatory view of the action of 
the disk loading mechanism of the disk device as shown 
15 in Fig. 1 . Fig. 83 (a) is a cross-sectional view of the com- 
ponents, (b) is an explanatory view of (a). 
[0111] Fig. 84 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0112] Fig. 85 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0113] Fig. 86 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0114] Fig. 87 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0115] Fig. 88 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1. 

[0116] Fig. 89 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0117] Fig. 90 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0118] Fig. 91 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0119] Fig. 92 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0120] Fig. 93 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0121] Fig. 94 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0122] Fig. 95 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0123] Fig. 96 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . 

[0124] Fig. 97 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device as shown in Fig. 1 . ' 
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[0125] Fig. 98 is an explanatory view of the action of 
the components of the disk loading mechanism of the 
disk device according to a second embodiment of the 
present invention. 

[0126] Fig. 99 is a state transition diagram which ex- 5 
plains the action of the disk device as shown in Fig. 1 . 
[0127] Fig. 1 00 is a state transition diagram which ex- 
plains the action of the disk device as shown in Fig. 1 . 
[01 28] Fig. 1 01 is a state transition diagram which ex- 
plains the action of the disk device as shown in Fig. 1 . 10 
[01 29] Fig. 1 02 is a state transition diagram which ex- 
plains the action of the disk device as shown in Fig. 1 . 
[01 30] Fig. 1 03 is a state transition diagram which ex- 
plains the action of the disk device as shown in Fig. 1 . 
[0131 ] Fig. 1 04 shows a schematic view of a conven- 15 
tional disk device. 

[01 32] Fig. 1 05 shows a lateral cross section of a side 

face of a conventional disk device. 

[0133] Fig. 106 shows an upper cross section of an 

upper face of a conventional disk device. 20 

[0134] Fig. 107 shows an upper cross section of an 

upper face of a conventional disk device. 

[01 35] Fig. 1 08 shows a lateral cross section of a side 

face of a conventional disk device. 

25 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0136] In order to describe the invention in greater de- 
tail, the preferred embodiments will be outlined below 
with reference to the accompanying figures. 30 

Embodiment 1 

[0137] Fig. 1 is a schematic view of the inner compo- 
nents of a disk device according to a first embodiment 35 
of the present invention. The respective mechanisms of 
the disk device can be broadly divided into five sections. 
[0138] Fig. 1 shows a disk insertion/ejection mecha- 
nism 1 00 which performs insertion and ejection of disks 
and which is disposed in proximity of a disk insertion *o 
mouth. Fig. 2 shows a disk position determination mech- 
anism 200 which discriminates the diameter of a disk 
and which fixes the disk to a retained position in the de- 
vice. Fig. 3 shows a disk support mechanism 300 which 
supports a disk which has been retained in a determined 45 
position by the disk position determination mechanism. 
Fig. 4 shows a disk playing mechanism 400 which per- 
forms playing of disks and which is supported by the disk 
support mechanism. Fig. 5 shows a disk loading mech- 
anism which regulates the height of each disk which has so 
been or will be retained and loaded in the device. 
[0139] The basic operation of the disk device will be 
explained below. 

[0140] First when the insertion of a disk into the disk 
device is detected, operations to convey a disk into the 55 
device are initiated by the disk insertion/ejection mech- 
anism. 

[0141] A section of the disk position determination 
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mechanism 200 abuts with a peripheral edge of the disk 
and the diameter of the disk is discriminated. Based on 
the result of this determination, positional determination 
of the disk is performed by the disk position determina- 
tion mechanism and the disk is set in a fixed position so 
that the disk rotation shaft is in a fixed position, that is 
to say, a playing position. 

[0142] After the disk position determination mecha- 
nism has determined the position of the disk, the disk 
supporting mechanism supports the disk so that the disk 
maintains a set fixed position and maintains the height 
of the disk in the device. 

[0143] Then when the disk supporting mechanism 
supports the disk, the disk playing mechanism is dis- 
placed to a playing position of the disk to be played by 
a rotational action. As a result, the playing operation of 
the disk is performed. 

[0144] During the playing operation of the disk, the 
disk insertion/ejection mechanism displaces toward the 
disk insertion mouth so as not to impede the playing of 
the disk. 

[0145] On receipt of a disk ejection command, the se- 
quence of operations described above is performed in 
reverse. That is to say, the playing of the disk by the disk 
playing mechanism is suspended. The disk support 
mechanism supports the disk and after the disk is sup- 
ported, the disk playing mechanism rotates in a direction 
which is opposite to that during disk play and transfers 
the disk to a loaded position. Then a disk ejection oper- 
ation is performed to eject the disk out of the device by 
the disk insertion/ejection mechanism and an entire se- 
quence of operations is completed. 
[0146] Although the description of the operations 
above only described the sequence of playing a disk in- 
serted into the device and ejecting the disk out of the 
device, a sequence of operations will be explained with 
respect to performing switching operations of a plurality 
of disks loaded in a device from a disk during a playing 
operation to a disk which a user desired to play. 
[0147] First, the playing operation of a first disk is ter- 
minated. The disk support mechanism supports the first 
disk and thereafter the disk playing mechanism rotates 
in a direction opposite to that during playing operations 
for the first disk and displaces to a loading position. At 
that time, a second disk is loaded in the disk loading 
mechanism. 

[0148] Then after the disk insertion/ejection mecha- 
nism is retracted towards a disk insertion mouth to a 
fixed position which is not opposite the surface of the 
first disk, a section of the disk loading mechanism ex- 
tends from a lower section of the device while loosely 
fixing the hole of the first disk to an upper section of the 
device. After completion of the connection operation 
with another section of the disk loading mechanism, 
support of the first disk by the disk support mechanism 
is released. Thus the first disk is loaded only by the disk 
loading mechanism. 

[0149] When support of the first disk is released, the 
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drive means initiates a driving operation. The disk load- 
ing mechanism which loosely fixes the ! disk is rotated 
and the height of a second disk is switched, that is to 
say, the desired disk, the second disk, is placed in a 
playing height. At the same time, the height of the first 
disk is switched based on the rotation of the disk loading 
mechanism so that the disk is loaded at a height that 
differs from a playing position. 

[01 50] After the second disk support operation where- 
in the disk support mechanism operates to support the 
second disk, the disk loading mechanism rotates in a 
direction opposite to that when the first disk is loaded. 
The mechanism separates from the hole of the second 
disk and retracts to a lower section of the device. The 
second disk at this time is supported only by the disk 
support mechanism and is set in a playing position. 
[0151] After the disk insertion/ejection mechanism 
displaces to a fixed position in the device, the disk play- 
ing mechanism displaces towards the second disk in or- 
der to play the second disk. After reaching a fixed play- 
ing position, the support of the disk support mechanism 
is released, and after release, the second disk is played. 
[01 52] The basic operation of the disk device has the 
above functions. Firstly the main components of the 
overall disk device will be described below. Thereafter 
the five mechanisms referred to above will be described 
in detail. 

(1. Main Components of Overall Disk Device) 

[0153] Fig. 1 is a schematic view of an overall disk 
device according to a first embodiment of the present 
invention. In Fig. 1 and Fig. 2, reference numeral 50 de- 
notes a housing of a disk device, 51 is a disk insertion 
mouth allowing insertion or ejection of disks into the 
housing 50 that is to say, into the disk device. 
[0154] 1000 is a disk insertion/ejection mechanism 
which allows insertion or ejection of disks into the hous- 
ing 50. The disk insertion/ejection mechanism 1000 
comprises a drive roller 101 which inserts or ejects a 
disk into the device, a disk biasing section 102 which 
disposed at a position facing the drive roller 101 , and a 
roller displacement means 103 which displaces the 
drive roller 101 and the disk biasing section 102 in a 
range from nearthe disk insertion mouth 51 into the de- 
vice. A disk inserted from the disk insertion mouth 51 is 
gripped between the drive roller 1 01 and the disk biasing 
section 1 02 and is inserted into the device by the rotating 
operation of the drive roller 101. 

[0155] 2000 is a disk position determination mecha- 
nism which comprises an abutting pin 201, a position 
determination section 202 and a link section 203. The 
abutting section 201 is disposed adjacent to the center 
of the disk conveying path. The pin abuts with a section 
of the disk peripheral section due to the disk insertion 
position with respect to the disk insertion mouth 51 and 
the disk diameter of the inserted disk. The position de- 
termination section 202 determines the position of disks 



of respective diameters to fixed positions in response to 
the diameters of the inserted disks. The link section 203 
transmits the displacement of the abutting pin 201 to the 
fixed section (discussed below). The link section 203 of 

5 the disk position determination mechanism 2000 dis- 
places to a position determination point for large disks 
and fixes the large disk to a fixed position. When a large 
diameter disk (for example with a diameter of 1 2cm) is 
inserted and the large diameter disk abuts with the po- 

10 sition determination section 202, the peripheral section 
of the disk abuts with the abutting pin 201. Thus the 
abutment of the fixed section (discussed below) which 
determines the position of the position determination 
section 202 is released. The position determination sec- 

15 tion 202 then passes the positional determination point 
for small disks (for example disk with an 8cm diameter) 
from the disk insertion refuge position and thus displac- 
es further away. 

[0156] 3000 is a disk supporting mechanism which 
20 supports a section of a disk surface near a peripheral 
section which has been inserted by the disk insertion/ 
ejection mechanism 1 000 and determined to a fixed po- 
sition by the disk position determination mechanism 
2000. The disk supporting mechanism 3000 comprises 
25 three support arms 301, 302, 303. The support arms 

301 , 302, 303 are normally refuged to three respective 
positions proximate to walls in the housing 50. The sup- 
port arms are displaced to a proximate position to the 
disk and support the disk only when the disk support 

30 operations are performed. At such times, the disk is sup- 
ported at three support points by the support arms 301 , 

302, 303. 

[0157] 4000 is a disk playing mechanism for playing 
disks. The disk playing mechanism 4000 is adapted to 
35 refuge to a position near a wall of the housing 50 when 
not performing a playing operation of a disk (including 
a preparation for a playing operation) and to displace to 
a disk playing position only when performing disk play- 
ing operations. 

40 [0158] The details of the above components will be 
described below. However a turntable which is provided 
at a position at which the disk is loaded, a drive motor 
which rotates and drives a disk mounted on the turntable 
and a pickup which reads information recorded on the 

45 disk are provided on the disk playing mechanism 4000. 
[0159] 5000 is a disk loading mechanism which re- 
tains and loads disks in the device and which regulates 
the height of a disk by a rotation operation. The disk 
loading mechanism 5000 operates when a second disk 

50 is loaded in the device, the disk playing device 4000 sus- 
pends the playing of the first disk and the second disk 
is played or when a plurality of disks are loaded in the 
device, a desired disk is selected from this plurality of 
disks and played or when a disk height is switched and 

55 a disk is loaded. 

[0160] The disk loading mechanism 5000 places the 
surface of each disk inserted from the disk insertion/ 
ejection mechanism 1000 into a roughly parallel orien- 
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tation and retains and loads disks so that the center of 
the axis of rotation of each disk is approximately in line. 
In embodiment 1 , the device is adapted to load six disks. 
[0161] Although the overall structure of the device is 
described above, the details of the structure and oper- 
ation of each mechanism will be described in detail be- 

(2. Disk Insertion/Ejection Mechanism) 

[0162] Fig. 2 to Fig. 6 show the disk insertion/ejection 
mechanism of the present invention/Figure (a) is an up- 
per schematic view showing the components of the de- 
vice as seen from an upper face of the device, (b) is a 
left lateral view of Figure (a) and shows the inner com- 
ponents as seen from the left side. Figure (c) is a right 
lateral view of Figure (a) and shows the inner compo- 
nents as seen from the right side. 
[01 63] Fig. 2(d) is an explanatory view of the position- 
al relationship between a disk inserted into these disks 
and the drive roller 101 and disk biasing section 102. 
This figure corresponds to Fig. (b) : that is to say, to the 
left lateral view of the device. 

[0164] In Fig. 2(a) to (d), 50 is a housing of the disk 
device : 51 is a disk insertion mouth through which disks 
S are inserted or ejected into or from the disk device, 
that is to say, into the housing 50. 101 is a drive roller 
which displaces a disk into or out of the disk device. 1 02 
is a disk biasing section composed of plate metal which 
is disposed at a position opposite the drive roller 1 01 
and which grips the disk with the drive roller when the 
drive roller 101 drives, that is to say, when the disk is 
displaced into the device. 103 is a roller displacement 
mechanism which displaces a roller mechanism com- 
prised of the drive roller 101 and the disk biasing section 
102 in the device along a disk conveying pathway (not 
shown). 

[01 65] The operation of the roller displacement mech- 
anism 103 will be described below. 
[01 66] The roller displacement mechanism 1 03 is pro- 
vided with a motor 1031 which acts as a drive source 
which drives the roller mechanism, which is comprised 
of a drive roller 101 and a disk biasing section 1 02, along 
a disk conveying path, a worm gear 1032 which is en- 
gaged to a rotational shaft of the motor 1 031 and forms 
a gear on an outer peripheral section, gears 1 033-1 037 
in which the rotation of the worm gear 1032 is transmit- 
ted between each gear, and a gear 1 038 one section of 
which is engaged with an end of the drive roller 101 and 
which is engaged with a gear 1037 when performing 
disk insertion/ejection operations. The gear 1038 is 
linked to the rotating operation of the gear 1037 and 
drives the rotation of the drive roller 101 . 
[01 67] The gears 1 035-1 037 are axially supported to 
rotate freely on a plate 1039. A hole is formed in a sec- 
tion of the center shaft which rotates the main body of 
the plate 1039. A projection 1040a is provided and a mo- 
tor mounting plate 1 040 is provided which disposes the 
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motor 1031 on the housing 50. The projection 1040a 
supports and loosely fixes the gear 1034 and supports 
and loosely fixes the hole of the plate 1039. 
[0168] The roller displacement mechanism 103 has 

5 an elongated hole 1 041 a, the length of which is formed 
in an approximately vertical direction with respect to the 
direction of disk insertion/ejection. When the displace- 
ment of the drive roller 101 is limited in the direction of 
disk insertion/ejection by the elongated hole 1 041 a, the 

10 drive roller 1 01 is displaced in an approximately vertical 
direction with respect to the direction of disk insertion/ 
ejection. That is to say, a base 1041 is provided which 
displaces in direction A or direction B. On the base 1 041 , 
pins 1 041 a-1 041c are provided which project towards 

15 the housing 50. Elongated holes 50a-50c are formed on 
a wall of the housing 50 which allow sliding of the pins 
1 041 a- 1 041 c in a fixed position with respect to the pins 
1 041 a-1 041 c. As a result, the roller displacement mech- 
anism 1 03 displaces in direction C or direction D due to 

20 the sliding action of the pins 1041a-1041c in the elon- 
gated holes 50a-50c. 

[0169] Guide holes 50d, 50e which defined the sliding 
respectively of one end and the other end of the drive 
roller 101 are formed on each left and right lateral sec- 

25 tion of the housing 50 with respect to the direction of 
insertion/ejection of the disks in order to follow the' di- 
rection of disk insertion from near the disk insertion 
mouth 51. The gap with the disk biasing section 102 
from one end near the disk insertion mouth to a fixed 

30 position is marked by the letter X. The guide holes 50d, 
50e are inclined so that from the fixed position, the drive 
roller 101 can gradually approach the disk biasing sec- 
tion 102 up to the interior of the device which is within 
the displaceable range of the drive roller 101 . That is to 

35 say, the inclination is provided so that the gap with the 
disk biasing section 1 02 is smallerthan X. In such a way, 
when a disk is inserted from the disk insertion moutrv51 , 
the drive roller 1 01 is disposed on point P and when the 
disk is played, the drive roller 101 is displaced towards 

40 the disk insertion mouth to point Q. When the disk load- 
ing mechanism 5000 interchanges a disk, the drive roller 
101 is displaced yet further towards the disk insertion 
51 from point Q and disposed at point R. 
[0170] A projection 52 is formed in the device on the 

45 lateral face of the housing 50. A gear 1 042 which uses 
the projection 52 as a rotation shaft is engaged on the 
projection 52. 

[01 71 ] The plate 1 039 is engaged with either the gear 
1036 or the gear 1038 by displacement in either direc- 

50 tion E or direction F so as to be linked with the switching 
lever discussed below. That is to say, when the plate 
1039 displaces is direction E, the gear 1036 and the 
gear 1042 engage. When the plate 1039 displaces is 
direction F, the gear 1037 and the gear 1038 engage. 

55 [0172] 1043 is a rack plate which is disposed to be 
approximately parallel with a surface of the left lateral 
side of the housing 50. A rack section 1043a which en- 
gages with the gear 1 042 plate 1 043 is formed on a sec- 
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tion of the rack plate 1 043. The rack plate 1 043 displac- 
es in a direction of disk insertion/ejection by the rotating 
action of the gear 1042. That is to say, it displaces in 
direction C ordirection D. During such displacement, the 
projection 1043b formed on a section of the rack plate 
1 043 abuts with a section of the base 1 041 and the base 
1041 also displaces in the same direction as the dis- 
placement of the rack plate 1 043. Furthermore the pro- 
jection 1043c formed on another section of the rack 
plate 1 043 abuts with a section of the rotating lever (ex- 
plained below) and the rotating lever also displaces in 
the direction G. 

[0173] When the rack plate displaces in direction D, 
the rotation lever rotates in direction G and the rotation 
lever is biased in direction H by a biasing member (not 
shown). Thus when the rack plate 1043 displaces in di- 
rection C from a situation in which the rotation lever is 
biased in direction G, the abutment of the rack plate 
1043 and the projection 1043c is released and the rack 
plate 1043 is returned in direction H by the biasing of 
the biasing member. 

[01 74] 1 044 is a first arm which forms a projection on 
both ends. One projection engages slidably with a hole 
formed on a front lateral section of the housing 50. The 
other projection engages slidably with an elongated hole 
(not shown) formed on the base 1 041 . 1 045 is a second 
arm which forms a projection on both ends. One projec- 
tion engages slidably with a hole formed on a front lat- 
eral section of the housing 50. The other projection en- 
gages slidably with an elongated hole (not shown) 
formed on the base 1 041 . A projection 1 044a is formed 
in an approximately center section of the first arm 1 044 
and a hole is formed in an approximately center section 
of the second arm 1045. The projection 1044a is adapt- 
ed to be loosely fixed into the hole of the second arm 
1045. 

[01 75] 1 046 is a biasing means which biases the first 
arm 1 044 in direction I and which biases the second arm 
1045 in direction J. The biasing means 1 046 is provided 
with a first spring 1046a and a second spring 1046b. 
One end of the first spring abuts with the proximity of 
the other end of the first arm 1044 and the other end 
abuts with the proximity of the other end of the second 
arm 1 045 One end of the second spring abuts with the 
proximity of the other end of the second arm 1045 and 
the other end abuts with the proximity of the other end 
of the first arm 1045. By such an arrangement, the first 
arm 1 044 and the second arm 1 045 are normally biased 
in direction C, that is to say, the base 1041 is biased in 
direction C. 

[01 76] Furthermore smooth operation of the roller dis- 
placement mechanism is performed by the provision of 
the first arm 1 044, the second arm 1 045 and the biasing 
means 1046. 

[0177] As shown in Fig. 2, when the biasing force of 
the biasing means 1 046 is applied to the first and second 
arms 1044, 1045, the drive roller 101 as shown in Fig. 
1 is disposed at point P, that is to say, it is disposed at 



a position which is most proximate to the disk biasing 
section 102. 

[01 78] Point P represents the most proximate position 
of the drive roller 101 and the disk biasing section 102. 
5 However needless to say, both components may abut. 
[0179] 1 047 is a disk incline correction section. When 
a disk which is inserted from the disk insertion mouth 51 
is not approximately parallel with the disk conveying 
path, that is to say, when the disk is inserted in an in- 
fo dined state, the incline of the disk is corrected forcibly 
by a section of the above component abutting with a sec- 
tion of the disk so that the disk is conveyed approximate- 
ly parallel with the disk conveying path. 1048 is a plate 
which guides the movement of the base 1041 in direc- 
ts tion C and direction D. A hole which supports one of the 
rotational shafts of the disk incline correction section 
1047 is provided in the housing 50. A hole which sup- 
ports the other of the rotation shafts of the disk incline 
correction section 1047 is provided in the plate 1048. 

20 The disk incline correction section 1 047 performs rota- 
tion operations using these holes as support points. 
[0180] 1 049 is a lever which is disposed on the right 
lateral side of the housing by the plate 1048. The lever 
1049 forms a hole on the surface opposite the plate 

25 1048. A projection 1048a formed on the plate 1048 is 
supported with a play in the hole and the lever 1049 is 
adapted to rotate and displaces in direction K or direc- 
tion L using the projection 1048a as a rotation shaft. 
[0181] A cam groove 1049a and a cam groove 1049b 

30 are formed on the lever 1 049. 

[0182] A projection 1047a which is engaged with the 
hole formed on the housing 50, a projection 1 047b which 
is engaged with the hole formed on the plate 1048, and 
a projection 1 047c which is engaged with a cam groove 

35 1049a which is formed on the lever 1049 are provided 
on the disk incline correction section 1047. 
[0183] The operation of a series of disk insertion and 
ejection operations will be described referring to Fig. 2 
to Fig. 6. 

40 [0184] Fig. 2 shows the drive roller 101 rotating, that 
is to say, the device in a disk loading state. Fig. 3 shows 
the completion of the disk insertion operation from the 
operational state shown in Fig. 2. In order to play the 
disk, the disk insertion/ejection mechanism is displaced 

45 jn direction A, that is to say, the rack plate 1 043 can dis- 
place the roller displacement mechanism. That is to say, 
the gear 1042 and the gear 1039 are engaged. Fig. 4 
shows the refuging of the operation as shown in Fig. 3, 
that is to say, a disk playing state. Fig. 5 and Fig. 6 show 

50 the completion of the refuging operation of the disk in- 
sertion/ejection mechanism from the state as shown in 
Fig. 4. Fig. 5 shows the member and the linkage loading 
state of the disk loading mechanism (discussed below) 
which performs height adjustment of the disk and 

55 changing of disks. Fig. 6 shows the rack plate 1 043 dis- 
placing in direction A from the state as shown in Fig. 5. 
Linked to this displacement, the linked member (to be 
discussed below) is shown in a rotated position. 
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[0185] As shown in Fig. 2. the motor 1031 is started 
by detection of disk insertion and drive force is transmit- 
ted from the gear 1032 of the motor 1031 through the 
gear 1 036 to the gear 1 037. Since the plate 1 039 at this 
time rotates in a clockwise direction, the gear 1037 and 5 
the gear 1 038 engage and the gear 1 038 rotates due to 
the rotations of the gear 1037. Since the engagement 
of the gear 1042 and the gear 1036 is released at this 
time in order to displace the rack plate 1043, the gear 
1036 is rotated by the rotations of the gear 1035. 10 
[0186] When the device is in a mode in which disk in- 
sertion operations are complete and a disk is played, 
the engagement of the gear 1 037 and the gear 1 038 is 
released at this time and the plate 1039 rotates in an 
anti-clockwise direction since it is necessary to refuge is 
the disk insertion/ejection mechanism which interferes 
with the disk playing operation. The gear 1042 and the 
gear 1036 are engaged in order to displace the rack 
plate 1043. The rotation of the gear 1037 is continued 
at this time, however the rotation of the gear 1038 is 20 
suspended in order to release the engagement of the 
gear 1037. Since the gear 1042 and the gear 1036 are 
engaged, the rack plate 1043 is displaced and it is pos- 
sible to refuge the disk insertion/ejection mechanism. 
Fig. 4 shows disk playing operation with the disk inser- 25 
tion/ejection mechanism in a refuged state. As stated 
above, when a disk is played, the device is adapted to 
refuge the disk insertion/ejection mechanism. Further- 
more the device is adapted to operate the components 
of the disk loading mechanism to link with the disk in- 30 
sertion/ejection mechanism shown in the state in Fig. 6 
from the state shown in Fig. 5. 

[3. Disk Position Determination Mechanism] 

35 

[01 87] Fig. 7 to Fig. 12 are related to the disk position 
determination mechanism. In each of the figures, Fig. 
(a) shows an upper view of the components as seen 
from the upper surface of the device, (b) is a left side 
view of (a) showing the inner components as seen from 40 
the left surface, (c) is a rear view of (a) which shows the 
inner components as seen from the rear surface, (d) is 
a component view showing components determining 
the position of the disk position determination mecha- 
nism when the position of a large diameter disk is de- 45 
termined or when a disk is played. 
[0188] Fig. 7 to Fig. 10 show the position determina- 
tion operation for a large diameter disk. Fig. 11 and Fig. 
12 show the position determination operation for a small 
diameter disk. so 
[0189] A switching mechanism 2100 and a shutter 
mechanism 2200 are contained in the disk position de- 
termination mechanism 2000. The disk position deter- 
mination mechanism, the switching mechanism and the 
shutter mechanism will be described in order. 55 
[0190] Fig. 7 shows the state of a disk as inserted. 
The disk position determination mechanism at this time 
is shown in a ready position for disk insertion. Fig. 8 



shows an inserted disk in an abutting state with the po- 
sition determination section 2006 (discussed below) 
which is disposed in the insertion ready position. Fig. 9 
shows the position determination section 2006 as dis- 
placed from the position as shown in Fig. 8 towards to 
a position determination point. Fig. 10 shows the com- 
pletion of the position determination operation to a po- 
sition determination point for a large diameter disk after 
the completion of the operation as shown in Fig. 9. 
[0191] Fig. 11 shows a small diameter disk being con- 
veyed by the disk insertion/ejection mechanism. Fig. 12 
shows the completion of the position determination op- 
eration to a position determination point for small diam- 
eter disks after the completion of the operation as shown 
in Fig. 11. 

[0192] In Figs. 7 (a) - (d), reference numeral 2000 de- 
notes a disk position determination mechanism which 
accurately determines a disk playing position depending 
on the diameter of each disk whether the disk is a large 
diameter disk (for example a 12 cm CD) or a small di- 
ameter disk (for example an 8 cm CD) . The disk position 
determination mechanism 2000 is comprised of the 
components below. 

[0193] 2001 is a rotatable arm forming an abutting pin 
2001a on one end towards the disk insertion mouth and 
a hole 2001b to which a projection formed on the hous- 
ing 50 is fixed with a play. The arm 2001 is adapted to 
rotate in direction A about the hole 2001a and extend 
by a section of the peripheral section of the inserted disk 
abutting with the abutting pin 2001a (refer to Fig. 7(a)). 
The arm 2001 is normally biased in direction B due to a 
biasing means (not shown) such as a spring. That is to 
say, when the abutment of the disk with the abutting pin 
2001a is released, the arm 2001 is adapted to return to 
the position as shown in Fig. 7 (a). 
[0194] 2002 is a plate which is linked to the other end 
of the arm 2001 . When the arm 2001 rotates in direction 
A, the plate displaces in direction C and when the arm 
2001 rotates in direction B, the plate displaces in direc- 
tion D. A projection 2002a is provided on one end of the 
plate 2002. 

[0195] 2003 is a first rotatable lever on one end of 
which an abutting section 2003a is formed which abuts 
in response to the displaced position of the projection 
2002a provided on the plate 2002. On another end of 
the first rotatable lever 2003 an elongated hole 2003b 
is formed. The first lever 2003 rotates about a hole 
2003c in which a projection is fixed with a play which is 
formed on an approximately central section of the hous- 
ing. The first lever 2003 rotates in direction E when the 
plate 2002 displaces in direction C and rotates in direc- 
tion F when the plate 2002 displaces in direction D. 
[0196] 2004 is a second lever which forms stoppers 
2004b, 2004c which limit the operation of the third lever 
2007 to a fixed position by fixing a projection 2004a a 
section of which slides in the elongated hole 2003 
formed on the first lever 2003 and by fixing a projection 
(discussed below) form on one end of the third lever 
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2007 to a fixed position The second lever 2004 is adapt- 
ed to link with the first lever 2003 and to displace in the 
same direction as the direction of displacement of the 
first lever 2003. 

[0197] 2005 is a base plate one section of which is 5 
fixed to the housing 50. An elongated hole 2005a is 
formed on the base plate 2005 and allows a projection 
(to be discussed below) which is formed on one end of 
the third plate 2007 to slide therein. 

[01 98] 2006 is a position determination section which io 
determines the position of a disk and has projections 
2006a, 2006b which project in an approximately perpen- 
dicular direction with respect to the disk surface towards 
the disk insertion mouth. The projections 2006a, 2006b 
are formed to abut with two points of the disk peripheral 15 
section and thus to determine the position of the disk. 
The position determination section 2006 varies an 
amount of displacement (displacement distance) in di- 
rection G in response to the diameter of the abutting disk 
(this point will be explained in detail in the description of 20 
the operation of the device). 

[01 99] 2007 is a third lever on one end of which a pro- 
jection 2007a is formed which is slidable in the elongat- 
ed hole provided in the base plate 2005a. The other end 
supports a position determination section 2006 to rotate 25 
freely by the projections 2006a, 2006b at a position re- 
moved from the disk insertion mouth. When the position 
determination section 2006 displaces in direction G, the 
third lever 2007 also rotates in an anti-clockwise direc- 
tion, that is to say, in direction G. The third lever 2007 30 
and other related components will be described below. 
[0200] 2008 is a fourth lever one end of which is 
formed to rotate freely on a section of the base plate 
2005. An approximately central section is layered on an 
approximately central section of the third lever 2007 to 35 
act as a center of rotation. The other end supports the 
position determination section 2006 to rotate freely by 
the projections 2006a, 2006b at a position removed from 
the disk insertion mouth. When the position determina- 
tion section 2006 displaces in direction G, the fourth le- 40 
ver 2008 rotates in a clockwise position, that is to say, 
it displaces in direction G. Other components and relat- 
ed operations will be described below in the same way 
as the fourth lever 2008. 

[0201 ] Fig. 1 3 to Fig. 1 5 show the components linked 
with the disk position determination. Fig. (a) shows an 
upper view of the components as seen from the upper 
surface of the device, (b) is a left side view of (a) showing 
the components as seen from the left surface, (c) is a 
rear view of (a) which shows the components as seen 50 
from the rear surface, (d) - (f) are explanatory figures 
showing the structure of the components. 
[0202] Fig. 13 shows the state of the device after the 
performance of disk positional determination by the disk 
position determination mechanism 2000 and before set- 55 
ting to a disk playing operation state. Fig. 14 shows the 
initiation of the rotation operation of the fifth lever 21 01 
(discussed below). Fig. 15 shows the refuged position 
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of the disk position determination mechanism 2000 fur- 
ther in a rear direction together with the completion of 
the rotation operation of the fifth lever. 
[0203] In Fig. 1 3, 21 00 is a position determination ref- 
uge mechanism which is displaced further in direction 
G and disposed towards the rear of the housing when 
the position determination section 2006, the third lever 
2007, and the fourth lever 2008 participate in disk play- 
ing operations with a large diameter disk disposed in a 
determined position (details of the operation are de- 
scribed below). 

[0204] The position determination refuge mechanism 
2100 comprises a projection 2101a, a fifth lever 2101 
and a sixth lever. The projection 2101 a acts as a rotation 
point and is fixed with a play in a hole formed in the base 
plate 2005 and the fifth lever 2101 has a projection 
2101b formed at a position which differs from the pro- 
jection 2101a. The sixth lever is formed along the hous- 
ing, and has a support point 2102a which is provided to 
act as a rotation shaft one end being supported on the 
housing. The sixth lever forms another end 21 02b in an 
indented shape. A section of the rack plate 1043 is fixed 
with a play in the indentation 2102b of the sixth plate 
2102. When the rack plate 1043 displaces in direction 
A, the sixth lever 2102 is linked and displaces in direc- 
tion A by rotating about the projection 21 02a. 
[0205] 2103 is a seventh lever formed in a curved 
shape. The seventh lever 2103 forms a rotation point 
2103a which is provided on an approximately central 
section, an abutting section 2103b which abuts with an 
upper surface of the rack plate 1043 when one end is in 
a mode otherthan disk play mode, and an engaging sec- 
tion 2103c which is fixed into the elongated hole 2102c 
formed on a section of the sixth lever 21 02. The seventh 
lever 21 03 is biased by a biasing means (not shown) so 
that the engagement section 21 03c is normally in a state 
of abutment with the rack plate 1043. As a result, the 
seventh lever 21 03 rotates to abut with the housing due 
to the biasing force of the biasing means. That is to say, 
the engagement means 2103c as shown in Fig. 15 is 
engaged with the elongated hole 21 02c of the sixth lever 
2102. When in such a state, the position determination 
section 2006, the third lever 2007, the fourth lever 2008 
are displaced to refuge in the further position as shown 
in Fig. 10. 

[0206] The operation of the invention will be described 
below. 

[02071 Firstly as shown in Fig. 13(d), when the rack 
plate 1043 is not displacing, the fifth lever 21 01 does not 
rotate due to the positional relationship between the 
elongated hole 2012b formed on the sixth lever 2102 
and the projection 2101 a formed on the fifth lever 21 01 . 
[0208] Then as shown in Fig. 1 4, when the rack plate 
1043 begins to displace, since the sixth lever 2102 
which is linked with the rack plate 1043 rotates in an 
anti-clockwise direction, the elongated hole 2012b 
formed on the sixth plate 2102 also displaces and the 
projection 2101a formed on the fifth lever 2101 rotates 
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in an anti-clockwise direction being linked with this dis- 
placement. This is the result of the third lever 2007 ro- 
tating in an anti-clockwise direction due to the abutment 
of oneendofthefifthlever2101 and the third lever 2007. 
[0209] The rack plate 1043 is further displaced from 
the position as shown in Fig. 14 to that as shown in Fig. 
15. The sixth lever 21 02 which is linked to the rack plate 
1043 is further rotated in an anti-clockwise direction. 
Based on the displacement of the elongated hole 201 2b 
formed on the sixth lever 2102, the projection 2101a 
formed on the fifth lever 2101 is further rotated in an 
anti-clockwise direction being linked with this displace- 
ment and reaches an operation completion position. 
Thus the position determination section 2006, the third 
lever 2007 and the fourth lever 2008 are shown as hav- 
ing reached an innermost position in the device. 
[021 0] The shutter mechanism will now be described. 
[0211 J In Fig. 16, 2200 is a shutter mechanism which 
closes the disk insertion mouth so as not to allow the 
insertion of disks from the disk insertion mouth when the 
disk playing mechanism (described below) is operating. 
The shutter mechanism 2200 is formed from the com- 
ponents below. 

[0212] 2201 is a plate which is linked to the rotation 
operation of the gear (not shown) which engages with 
the drive motor (not shown) and which is adapted to dis- 
place in direction A or direction B due to the drive force 
of the drive motor. Elongated holes 2201a, 2201b are 
formed on the plate 2201. 

[0213] 2202 is an eighth lever on one end of which 
projections 2202a and 2202b are respectively formed. 
An approximately central section of the projection 2202b 
acts as a support point. A projection 2202c is formed 
which rotates in an anti-clockwise direction based on the 
displacement of the plate 2201 . The projection 2202a of 
the eighth lever 2202 slides in an elongated hole 2201 a 
in the plate 2201 and the projection 2202c displaces in 
direction C. 2203 is a ninth lever. At one end, a hole 
2203a which engages with a projection 2202c is formed 
and a projection 2203b is adapted to slide in an elon- 
gated hole formed on a section of the housing (upper 
plate). On the other end, a projection 2203c is formed. 
When the plate 2201 displaces in direction A, the ninth 
lever 2203 is linked and rotates in direction D. 
[0214] 2204 is a tenth lever on one end of which a 
groove 2204a is formed which guides a projection 2203c 
of the ninth lever 2203 to slide freely and on the other 
end of which a rack section 2204b is formed. The tenth 
lever 2204 is adapted to be linked to the displacement 
of the ninth lever 2203. That is to say, when the ninth 
lever 2203 displaces in direction D, the tenth lever 2204 
is linked to the displacement and rotates in direction D. 
[021 5] 2205 is a gear which is engaged with the rack 
2204b of the tenth lever 2204. 

[0216] 2206 is a plate which is provided with a rack 
2206a formed on one end, a projection 2206b which is 
fixed with a play to an elongated hole formed in the base 
plate (discussed below) and an elongated hole 2206c 
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which guides the projection formed on the shutter 2207 
(discussed below) to slide freely. The plate 2206 is 
adapted to be linked with the displacement of the tenth 
lever 2204 in direction D and thus the gear section 2206 
5 rotates in an anti-clockwise direction. Being linked to this 
rotation, the plate 2206 displaces in direction 8. 
[021 7] A support mechanism 3000 (discussed below) 
is provided on the base plate which abuts with a face of 
a disk and supports the disk. 

[0218] 2207 is a shutter section which forms at both 
ends, elongated holes 2207a, 2207b in an axial direction 
of a disk which is inserted at both ends and which forms 
a projection 2207b which is fixed with a play to freely 
slide in an elongated hole 2206c formed on the plate 
2206. The shutter section 2207 is linked to displace with 
the displacement of the plate 2206. When the plate 2206 
displaces in direction B, the elongated hole 2206c 
formed on the plate 2206 is adapted to incline in direc- 
tion E as shown in Fig. 1 6(a). Thus the projection 2207c 
of the shutter section 2207 displaces in direction E due 
to the guide of the elongated hole 2206c, that is to say, 
the shutter section 2207 displaces towards the lower 
section of the device and disk insertion from the disk 
insertion hole can not be performed. 
[021 9] The elongated hole 2201 a of the plate 2201 is 
structured as shown in Fig. 1 6(a) and is adapted so that 
the shutter section 2207 and the support mechanism are 
displaced in an axial direction of the disk due tothe elon- 
gated hole 2201a guiding the projection 2202a of the 
eighth lever 2202. 

[0220] The operation of the invention will be described 
below. 

[0221] Fig. 16 to Fig. 18 show the shutter components 
linked with the disk position determination. Fig. (a) 
shows an upper view of the components as seen from 
the upper surface of the device, (b) is a left side view of 
(a) showing the components as seen from the left sur- 
face, (c) is a right view of (a) which shows the compo- 
nents as seen from the right side. 

[0222] The shutter mechanism 2200 is adapted to 
prevent double insertion of disks in order to maintain the 
operational mechanism of the device when disks which 
are loaded in the disk loading mechanism are changed 
or disks are played. 

[0223] Fig. 1 6 shows the device in a state in which a 
disk can be inserted, that is to say, in a state in which 
the shutter is not operating so that there is no cover on 
the disk conveying path. From this state, the shutter 
2207 and the base plate displace in linked movement 
due to the displacement of the plate 2201 in direction A. 
[0224] In Fig. 1 7, the plate 2201 begins to displace in 
direction A and displaces so that the projection 2202a 
of the eighth lever 2202 is disposed to a lower section 
of the elongated hole 2201 a formed on the plate 2201 . 
As the shutter 2207 displaces downwardly, that is to say, 
covers the disk conveying path, disk insertion is prevent- 
ed. When the shutter section 2207 is displaced, the disk 
support mechanism is displaced upwardly in linked mo- 
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tion and as shown in Fig. 17, the disk support mecha- 
nism is displaced to an upper section in the device. As 
the displacement of the rack plate 2201 continues, as 
shown in Fig. 1 8, the disk support mechanism is adapt- 
ed to displace downwardly in the device. 
[0225] Fig. 1 9 to Fig. 22 show the components of the 
drive force transmission switching mechanism 2300 
which transmits and switches the drive force of the mo- 
tor 1 001 to one of the rack plate 1 043 or the drive roller 
101 provided on the disk insertion/ejection mechanism 
1000. Fig. (a) shows an upper view of the components 
as seen from the upper surface of the device, (b) is a 
left side view of (a) showing the components as seen 
from the left surface, (c) is a rearview of (a) which shows 
the components as seen from the rear side. 
[0226] In Fig. 19 to Fig. 22, 2301 is a lever which is 
adapted to rotate about a rotation shaft 2301 a. The lever 
2301 forms an abutting section 2301b on one end. To- 
gether with the displacement of the second plate in di- 
rection A, since one end of the second plate and the 
abutting section 2301b also displace in direction A, the 
lever 2301 rotates in an anti-clockwise direction. That is 
to say, the stopper formed on the second lever 2004 
which fixes the projection also displaces in direction A 
due to the displacement of the projection formed on the 
third lever 2007 in direction A. Thus since the second 
lever 2004 displaces in direction A, the lever 2301 ro- 
tates in an anti-clockwise direction. 
[0227] A biasing means 2302 which is biased normal- 
ly in direction B is attached to the lever 2301 . The lever 
2301 forms a projection 2301c on the other end. 
[0228] 2303 is a side plate which is provided with an 
elongated hole 2303 in which the projection 2301c of 
the lever 2301 slides. The side plate 2303 displaces in 
direction C or direction D along the left side of the hous- 
ing 50. On a section of the side plate 2303, an engage- 
ment section 2303a is formed which engages with the 
projection 1039a formed on the plate 1039. The projec- 
tion 1039a separates from and releases engagement 
with the engagement section 2303a when the side plate 
displaces in direction C. When the projection 1039a is 
engaged with the engagement section 2303a, the plate 
1039 rotates in a clockwise direction. Thus the gear 
1037 and the gear 1038 mesh and the drive roller 101 
rotates. However when engagement with the engage- 
ment section 2303a is released, the plate 1039 rotates 
in an anti-clockwise direction, the engagement of the 
gear 1 037 and the gear 1 038 is released, the gear 1 036 
and the gear 1042 engage and the rack plate 1043 is 
displaced. That is to say, the disk insertion/ejection 
mechanism is displaced. 

[0229] 2304 is a cam plate (discussed in detail below) 
and 2305 is a plate. An engagement section 2305a is 
formed on one end of the plate 2305. One end of the 
cam plate 2304 abuts with the engagement section 
2305a and the other end abuts with a section of the sec- 
ond plate 2004. As a result, when the cam plate 2304 
displaces in direction A, the plate 2305 displaces in di- 



rection A due to linked motion. Furthermore the second 
plate 2004 also displaces in direction A and displaces 
the side plate 2303 in direction C through the lever 230 1 . 
[0230] When the disk position determination mecha- 

5 nism 2000 is not in operation, that is to say, when a disk 
is not inserted, it is sometimes necessary to displace the 
disk insertion/ejection mechanism 1000. Thus the cam 
plate 2304 is adapted to displace In direction A due to 
being driven by the fixed drive source. 

10 [0231 ] Of course, it is needless to say that even during 
a disk insertion/ejection operation by the disk insertion/ 
ejection mechanism 1000, that is to say : when the third 
lever 2007 displaces, the side plate 2303 may be dis- 
placed. 

15 [0232] Next the operation of the drive force transmis- 
sion switching mechanism 2300 will be described with 
reference to Fig. 19 to Fig. 22. 

[0233] Fig. 1 9 shows the drive roller 1 01 rotating with 
the projection 1 039a formed on the plate 1 039 engaged 

20 to the engagement section 2303a of the side plate 2303. 
Fig. 20 shows the side plate 2303 displaced in direction 
C by the displacement of the third lever 2007 as a result 
of a disk inserted through the disk insertion/ejection 
mechanism 1000. The engagement of the projection 

25 1039a of the plate 1039 with the engagement section 
2303a is released and the plate 1 039 rotates in an anti- 
clockwise direction. The gear 1037 meshes with the 
gear 1 038 and the rack plate 1 043 may be displaced. In 
Fig. 21 , when the disk position determination mecha- 

30 nism 2000 does not operate, that is to say, when a disk 
is not inserted, the cam plate 2304 is displaced in direc- 
tion A by being driven by the fixed drive source when it 
is required to displace the disk insertion/ejection mech- 
anism 1000. The engagement of the projection 1039a 

35 of the plate 1 039 and the engagement section 2303a is 
released and the plate 1 039 rotates in an anti-clockwise 
direction. The gear 1 037 meshes with the gear 1 038 and 
the rack plate 1043 can be displaced. 
[0234] In Fig. 22, the cam plate 2304 is shown as fur- 

40 ther displaced in direction A, the engagement section 
2305a of the plate 2305 completes the rotation opera- 
tion of the plate 2305 by riding over the cam plate 2304. 

[4. Disk Support Mechanism] 

45 

[0235] Fig. 23 is a view from the upper surface of the 
main components of the device, (b) is a left side view of 
(a) and shows inner components seen form the left side, 
(c) is a right side view of (a) and shows inner compo- 

50 nents seen form the right side. The structure and oper- 
ation of the disk support mechanism 3000 will be de- 
scribed with reference to Fig. 23. 
[0236] 3001 is a gear which rotates due to a drive 
force from a motor (discussed below) disposed on a low- 

55 er section of the disk playing mechanism 4000. The gear 
3001 meshes with a gear 3002 and this gear 3002 
meshes with a gear 3003. That is to say, the rotating 
operation of the gear 3001 is linked and the gear 3003 
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is adapted to rotate via the gear 3002. 
[0237] Fig. 16 has already been described, however 
a rack section 2201b is formed which meshes with the 
gear 3003 on the plate 2202. Projections 2201c, 2201 d 
are formed which are fixed with a play to be slidable re- 5 
spectively in the two elongated holes formed on the 
- housing 50. - ■ • 

[0238] 3004 is a base plate which forms an elongated 
hole in two positions in one corner of a lateral section 
on the side of the housing. Projections 3004a, 3004b *o 
are formed which are fixed with a play to slide respec- 
tively in these elongated holes. A projection 3004c is 
formed which is fixed with a play to slide in the elongated 
hole 2201 e formed on the plate 2201. The base plate 
3004 displaces together with the elongated hole 2201 e 15 
of the plate 2201 in direction A when the plate 2201 dis- 
places in direction A. The elongated hole 2201 c inclines 
downwardly as a result, and the base plate 3004 also is 
depressed downwardly by the displacement of the plate 
2201 in direction A. This is the result of the device being 20 
adapted to mount a designated disk supported by the 
support mechanism on the turntable (discussed below) 
of the disk playing mechanism which is disposed in prox- 
imity to the base plate 3004 as a result of the base plate 
3004 being displaced downwardly. 25 
[0239] First and second retaining arms 3005, 3006 
nre provided to rotate freely at a fixed interval on the 
base plate 3004. Respective grooves 3005a, 3006a are 
formed on the distal sections of the first and second re- 
taining arms 3005, 3006 . A section of the peripheral sec- 30 
i<on of the disk engages with the grooves 3005a, 3006a 
and retains the disk. 

[0240] An elongated hole 2201 f is formed on the plate 
2201 which varies the angle of inclination so as to cor- 
respond with the respective differing operational modes 35 
as shown in Fig. 24(d). 

[0241] 3007 is a freely rotating first lever on one sec- 
tion of which a projection is formed which is fixed with a 
play to slide in the elongated hole 2201 f. The rotation 
shaft 3007a of this first lever 3007 is formed to be hollow. *o 
One section has respectively flat sections which are ap- 
proximately parallel. A projection 3007b which projects 
in an approximately vertical direction is formed with re- 
spect to the rotation shaft on one end of the rotation shaft 
3007a of the first lever 3007. The projection 3007b is 
fixed with a play to slide in the elongated hole 2201 f of 
the plate 2201 . 

[0242] Since a plurality of angles of inclination are set 
for the elongated hole 2201 f, the first lever 3007 rotates 
being linked to the displacement of the projection 3007b 50 
of the first lever 3007 in response to the angle of incli- 
nation of the elongated hole 2201 f together with the dis- 
placement of the plate 2201. That is to say, when the 
plate 2201 displaces in direction A, the first lever 3007 
rotates in a clockwise direction and when it displaces in 55 
direction B, the first lever 3007 rotates in an anti-clock- 
wise direction. 

[0243] A rotation shaft 3005b is formed on the first re- 



taining arm 3005 which is housed in the hollow section 
3007a of the first lever 3007. A projection 3007c is 
formed on the other end. One section of the rotation 
shaft 3005b forms respectively flat sections which are 
approximately parallel. The rotation operation of the first 
lever 3007 is linked and performs the rotation of the first 
-retaining arm as the flat sections formed on the rotation 
shaft 3005b of the first retaining arm 3005 and the flat 
section 3007a formed on the hollow section of the first 
lever 3007 are engaged. Since the first retaining arm 
3005 and the first lever 3007 have the above relation- 
ship, the first retaining arm is adapted to displace in the 
direction of the rotation shaft with respect to the first le- 
ver 3007. 

[0244] That is to say, the first lever 3007 comprises a 
section of the disk position determination mechanism 
and the disk position determination mechanism itself 
does not displace in the axial direction, or conversely 
does not displace in a rising direction. On the other 
hand, the first retaining arm 3005, and the second re- 
taining arm 3006 are adapted to displace in the axial 
direction. 

[0245] 3008 is a second lever on one end of which an 
elongated hole 3008a is formed which loosely fixes a 
projection 3005c formed on said first retaining arm 3005 
so that the projection can slide. The second lever 3008 
is formed to rotate about a rotation shaft 3008b, The sec- 
ond lever 3008 is adapted to rotation in an anti-clock- 
wise direction being linked to the rotation of the first lever 
3007 in a clockwise direction. 

[0246] 3009 is a third lever forming a projection 3009a 
on one end and a projection 3009b on another end. The 
projection 3009a of the third lever 3009 is fixed loosely 
to slide in an elongated hole 3008c formed on the sec- 
ond lever 3008 and displaces in direction C being linked 
to the displacement of the second lever 3008 in an anti- 
clockwise direction. 

[0247] 3010 is a fourth lever forming on one end an 
elongated hole 3010a which loosely fixes a projection 
3009b formed on the third lever 3009 so that the projec- 
tion 3009b can slide. The fourth lever 3010 can rotate 
about a rotation shaft 301 Ob. When the third lever 3009 
displaces in the direction C, the fourth lever 3010 is 
linked to the displacement and rotates in an anti-clock- 
wise direction. 

[0248] 301 1 is a fifth lever forming an elongated hole 
3011a on one end. The elongated hole 3011a loosely 
fixes a projection 3010c which is formed on the other 
end of the fourth lever 3010 in a slidable position. 
[0249] 301 2 is a third retaining arm forming a groove 
301 2a which retains a disk. The front section of the third 
retaining ami 301 2 engages with a peripheral section of 
the disk. The third retaining arm 3012 is linked to the 
displacement of the fifth lever 301 1 in direction D and 
rotates in an anti-clockwise direction. 
[0250] 4000 is a disk playing mechanism which plays 
a disk. Since the optical pickup and the turntable pro- 
vided in order to perform playing of the disk will be de- 
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scribed in detail below further description will be omitted. 
[0251] The disk playing mechanism 4000 is adapted 
to rotate in an anti-clockwise direction about a rotation 
axis X and to be linked to the rotation of the gear 3001 . 
That is to say, the respective displacement of disk sup- 
port mechanism 3000 and the disk playing mechanism 
are adapted to be synchronized. 

[0252] Next the operation of the disk support mecha- 
nism will be described with reference to Fig. 25 to Fig. 
32. In Fig. 25 and Fig. 26, a disk inserted through the 
disk insertion/ejection mechanism is placed in a deter- 
mined position by the disk position determination mech- 
anism 2000. The disk support arms 301, 302 and 303 
for refuge to a refuge position and the disk playing mech- 
anism 4000 also refuges to a refuge position. 
[0253] In Fig. 27, the cam plate 2201 is displaced in 
direction A due to a drive force (discussed below) trans- 
mitted from the disk playing mechanism 4000. The disk 
support mechanism 3000 rotates approximately parallel 
to the face of the disk towards the disk and supports a 
section of the outer periphery of the disk. In Fig. 28, the 
cam plate 2201 is further displaced in direction A and 
the disk playing mechanism 4000 rotates in an anti- 
clockwise direction and displaces to a disk playing po- 
sition from the refuge position. At this point, the rotation- 
al axis of the turntable 41 01 a (discussed below) and the 
rotational axis of the disk supported by the disk support 
mechanism 3000 are in alignment. 
[0254] In Fig. 29, the cam plate 2201 displaces further 
in direction A and the disk support mechanism 3000 dis- 
places towards the turntable 41 01 a, that is to say, is dis- 
placed upwardly. In this way, inner diameter of the disk 
engages with the engagement section (discussed be- 
low) formed on the turntable 4101a and the mounting 
operation on the turntable 41 01a is completed. 
[0255] in Fig. 30, the cam plate 2201 displaces further 
in direction A and the clamp mechanism 4200 of the disk 
playing mechanism 4000 clamps the disk. After clamp- 
ing, the support arms 301 , 302, 303 of the disk support 
mechanism 3000 displace to a refuge position , and after 
displacement to the refuge position, the lock of the fixed 
disk playing mechanism is released and is in a floating 
state. After completion of the operation of lock release, 
the disk playing operation is commenced. 
[0256] The contents of the description above were 
based on the operation using a large diameter disk (for 
example a 12cm disk). However below the description 
of the operation with respect to a small diameter disk 
(for example a 8 cm disk) will only detail the points of 
difference to the large diameter disk operation. 
[0257] In contrast to the large diameter disk operation 
as shown in Fig. 28 and Fig. 29, the small disk operation 
is shown in Fig. 31 and Fig. 32. In these figures, the 
rotation displacement amount of the support arms 301 , 
302, 303 is increased in order to support the outer pe- 
riphery of the disk. 
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[5. Disk Playing Mechanism] 

[0258] Fig. 33 is a perspective view of component of 
the device according to the present invention. The op- 

5 eration and structure of the disk playing device 4000 will 
be described with reference to Fig. 33. 
[0259] The disk playing mechanism 4000 is divided 
into the five following mechanisms, that is to say, the 
playing mechanism 4100, the clamp mechanism 4200, 

10 the fixing mechanism 4300, the rotation mechanism 
4400 and the base mechanism 4500. 
[0260] Firstly, the playing mechanism 4100 compris- 
es an optical pickup which reads a signal recorded on 
the disk and a feed mechanism for the optical pickup 

15 and a mechanism for playing the disk such as aturntable 
which mounts the disk. The clamp mechanism 4200 
comprises mechanism which clamps the disk when the 
disk is mounted on the turntable provided for mounting 
disks. The fixing mechanism 4300 is a mechanism 

20 which fixes and releases the floating state of the disk 
playing mechanism when playing a disk or when the disk 
playing mechanism is in a floating state or when a disk 
is not played. 

[0261] The rotation mechanism 4400 is a mechanism 
25 which is displaced by the rotation action of rotating be- 
tween a refuge position which refuges the disk playing 
mechanism and the playing position which performs the 
playing action for disks. The base mechanism 4500 
comprises the motor 4501 which functioning as a source 
30 of motive force which performs fixed operations on the 
clamp mechanism 4200, the fixing mechanism 4300 
and the rotation mechanism 4300, the transmission 
mechanism which transmits the drive force of the motor 
4501 to the clamp mechanism 4200, the fixing mecha- 
35 nism 4300 and the rotation mechanism 4400 and the 
mounting base 4503 which mounted the components of 
the playing mechanism 4100 : the clamp mechanism 
4200, the fixing mechanism 4300 and the rotation mech- 
anism 4400. 

40 [0262] The playing mechanism 4100 comprises a 
spindle motor 4101 which rotates a disk, the playing 
base 4102 which supports the spindle motor 4101, the 
pickup 4103 which reads information loaded on the disk 
and the pickup transfer mechanism 41 04 which displac- 

45 es the pickup 41 03 between the outer and inner periph- 
eral section of the disk surface. 

[0263] A turntable 4101a is mounted which has the 
function of mounting a disk on a rotation rotor of the spin- 
dle motor 4101. An engagement section 4101b which 
50 engages with the inner diameter of the disk is formed 
on the turntable 4101a. 

[0264] A projection 4304 is formed on the playing 
base 4102. In order to secure the floating state of the 
projection 4304, a lock lever 4303 (discussed below) 
55 provided on the rotation base 4401 (discussed below) 
secures the projection 4304. 

[0265] On the ciamp mechanism 4200, a clamp 4201 
which performs clamping of the disk by pressuring a disk 
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mounted on the turntable towards the turntable, a clamp 
cap 4202 which supports an approximately central sec- 
tion of the clamp 4201 and allows the clamp 4201 to 
rotate, a clamp arm 4203 which is mounted on the clamp 
cap, and a hole 4203a on a section of the clamp arm 
4203 are formed. A projection 4102a which is formed 
on a section of the playing base 4102 is loosely fixed to 
rotate in the hole 4203a. Furthermore a displacement 
mechanism 4204 is formed which displaces the clamp 
arm 4203 to a fixed operational position (playing oper- 
ation position or refuge position). 

[0266] The lock mechanism 4300 is provided with an 
oil damper 4301 which is disposed between the playing 
base 4102 and the rotation base 4401 (discussed be- 
low) and a spring 4302 which is disposed between the 
playing base 4102 and the rotation base 4401 so that 
an outer peripheral section of the oil damper is covered. 
The playing base 4102 normally floats on the rotation 
base 4401 due to the spring 4302 and the oil damper 
4301 . Switching from a floating to a fixed state is per- 
formed as stated above. 

[0267] The rotation mechanism 4400 is a rotation 
base 4401 which is provided with a playing mechanism 
41 00 , a clamp mechanism 4200 and a fixing mechanism 
4300. The rotation base 4401 is adapted to rotate be- 
tween a playing position and a refuge position on an 
shaft 4503 extending from the mounting base 4501 (dis- 
cussed below). 

[0268] The base mechanism 4500 is provided with a 
base 4501 mounted on the housing 50. On the mounting 
base 4501 , a motor4502 and a drive force transmission 
mechanism (not shown) of the motor 4502 are provided. 
A cam plate 4503 is provided which displaces in direc- 
tion A due to the drive force transmitted from the drive 
force transmission mechanism. 

[0269] The operation of the rotation mechanism 4400 
and the base mechanism 4500 will be explained mainly 
using Fig. 35 to Fig. 44. 

[0270] Firstly with reference to Fig. 35 and Fig. 36, the 
operation of the base mechanism 4500 will be de- 
scribed. The worm gear 4504, the large diameter gear 
and the small diameter gear provided on the rotation 
shaft of the motor 4502 mounted on the mounting base 
4501 mesh with the large diameter gear of the co-axially 
integrated gear 4505. The large diameter gear of the 
gear 4505 and the integrated small radius gear meshes 
with the rack section 4503a of the cam plate 4503 
formed on the rack 4503a. 

[0271] By such an arrangement, the cam plate 4503 
is displaced in direction A or direction B through the gear 
4505 being linked to the rotation of the motor 4502. Elon- 
gated holes 4503b, 4503c are formed towards the base 
4501 of the cam plate 4503. Projections 4506, 4507 
which extend from the housing 50 are loosely fixed and 
slide in the respective elongated holes 4503b, 4503c. A 
cam groove 4503d which controls the rotation of the ro- 
tation mechanism 4400 and a cam groove 4503e which 
controls the disk clamping operation of the clamp mech- 



anism 4200 are formed on the cam plate 4503. A rack 
section 4503f is formed at positions on the rack plate 
4503 which sandwich the elongated groove 4503c with 
respect to the rack section 4503a. By this structure, the 
5 rack 4503f meshes with the gear 3001 ; the plate 2201 
can be displaced and the disk support mechanism 3000 
can be driven. 

[0272] A rack plate 4508 is formed in the fixing mech- 
anism 4300 and sets the playing base 4102 to a fixed 
10 or a floating state. 

[0273] With reference to Fig. 39 and Fig. 40, a hole 
4401a is provided on the rotation base 4401 and acts 
as a rotation center when rotating in either a refuge po- 
sition or a position which plays a disk by a rotational op- 
15 eration. A projection 4506 which extends from the hous- 
ing 50 to the hole 4401 a is loosely fixed and rotates ap- 
proximately parallel to the disk surface of the disk which 
is played. 

[0274] A mounting plate 4402 is disposed on a rear 
face of the rotation base 4401 and is provided with a 
projection 4402a which engages with the cam groove 
4503d of the cam plate 4503. Thus the cam plate 4503 
displaces in direction A as shown in Fig. 41 (disk playing 
mechanism refuge position) to Fig. 44 (disk playing po- 
sition) and the rotation base 4401 is rotated in response 
to each groove position of the cam groove 4503d of the 
cam plate 4503. 

[0275] With reference to Fig. 39, stoppers 5241 (dis- 
cussed below) formed on the threaded element 5240 of 
the disk loading mechanism 5000 on the face of the ro- 
tation base 4401 are guided and determined to a fixed 
position. A fixing section 4403 which can be fixed to the 
stopper 5241 is formed which is fixed to the stopper 
5241 during disk playing and released from the stopper 
5241 during other operations. 

[0276] The fixing section 4403 has a width which cor- 
responds to the diameter of the stopper 5241 and only 
fixes that stopper 5241 to the position determining sec- 
tion 4403a, which represents a fixed position. When 
members other than the stopper 5241 come into play, 
refuging sections 4403b, 4403c, 4403d perform refug- 
ing operations so that the position is not determined by 
the position determination section 4403a. 
[0277] The position of the position determination sec- 
tion 4403a is set so as to be co-axially disposed with 
respect to the rotation shaft of the spindle motor 4101 
of the playing mechanism 41 00 which is disposed above 
the rotation base 4401 . When a disk is played, since the 
positional relationship of the rotation shaft of the disk 
loading mechanism 5000 (discussed below) and the ro- 
tated disk playing mechanism 4000 is not always equal, 
the disk is mounted on the turntable and a series of op- 
erations is performed until disk play is accomplished. As 
a result it is possible to improve the reliability of the disk 
device. 
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[6. Disk Loading Mechanism] 

[0278] Fig. 61 is a perspective view of the outer ap- 
pearance of a disk loading mechanism. Fig. 62 is an ex- 
ploded view of the components of a disk loading mech- 
anism. Fig. 61 (a)-(d) shows the operation of the disk 
loading mechanism components. Fig. 62 (a) is a lateral 
view of the components, (b) is an upper view showing 
an upper face corresponding to each component as 
shown in (a). 

[0279] The schematic components of the disk loading 
mechanism 5000 will be described with reference to Fig. 
6 1 . Details of each component will be described with ref- 
erence to Fig. 62. 

[0280] In Fig. 61 , the disk loading mechanism 6000 is 
broadly divided into four component mechanisms. A first 
mandrel mechanism 5100, a second mandrel mecha- 
nism 5200, a third mandrel mechanism 5300, and a disk 
supporting mechanism 5400 are provided. The first 
mandrel mechanism 5100 is disposed to rotate due to 
the rotational force of a drive source (discussed below) 
and a section is fixed to a roof section of the housing 50. 
The second mandrel mechanism 5200 which is dis- 
posed to rotate due to the rotational force of a drive 
s ource (discussed below) and a section is fixed to a bot- 
tom section of the housing 50. The third mandrel mech- 
anism 5300 which is disposed to displace the direction 
of a rotation shaft in response to the rotations of the sec- 
ond mandrel mechanism 5200 and is disposed so that 
no second mandrel mechanism 5200 is engaged to an 
nner section. The donut-shaped disk supporting mech- 
anism 5400 is fixed with a play to the first mandrel mech- 
anism 51 00 and the third mandrel mechanism 5300 and 
forms a projection on a peripheral section which is en- 
gagable with the grooves formed on the third mandrel 
mechanism 5300 and the first mandrel mechanism 
5100. 

[0281] The disk support mechanism 5400 displaces 
towards the rotational shaft along the groove on the third 
mandrel mechanism 5300 and the groove of the first 
mandrel mechanism 5100 in response to the rotational 
action of the third mandrel mechanism 5300 and the first 
mandrel mechanism 5100. That is to say, the disk sup- 
port mechanism 5400 is adapted to displace freely in a 
vertical direction with respect to the device and to have 
the function of supporting disks. 

[0282] One end of the first mandrel mechanism 51 00 
is mounted on the gear 51 11 through a roof plate of the 
housing 50. A rotatable first guide member 5110 forms 
three grooves 5112-5114 on an outer periphery. A ring- 
shaped biased spring member 5120 is disposed on the 
inner section 5115 of the first guide member 5110 and 
biases the first guide member 5110 in direction A. The 
three grooves 5112-5114 open at positions which corre- 
spond to the other end of the first guide section 5110. 
This mouth corresponds with an mouth of the groove 
formed on the second guide section (discussed below). 
[0283] A hollow first holder 5130 is provided to guide 



the first guide member 51 1 0 to an inner peripheral sec- 
tion 5131. The first guide member 5110 is maintained 
on the housing 50 by fixation of a section of the first 
guide member 5110 to a roof section of the housing 50. 
5 Three slits 5132-5134 are formed at equal intervals 
along the axial direction on the first holder 5130. The 
opening face of these slits 5132-5134 has openings 
5132a-5134a. 

[0284] Three indentations 5135-5137 are formed at 
10 equal intervals on the outer periphery of the opening 
face on the first holder 5130. Three indentations 
511 5-511 7 are formed at equal intervals on the outer pe- 
riphery of the other end face of the first guide section 
5110. 

15 [0285] The second mandrel section 5200 comprises 
a second holder 5210, a shaft 5220, a second guide 
member 5230 and a threaded member 5240. The sec- 
ond holder 5210 is formed in a hollow shape and one 
end abuts with the bottom face of the housing 50. The 
20 shaft 5220 is loaded in the second holder 51 20, one end 
abuts with the bottom face of the housing 50 and func- 
tions as a rotating shaft for the second guide 5230 (dis- 
cussed below). The second guide member 5230 loosely 
fixes the shaft 5220 as a rotation shaft and forms three 
25 grooves 5321 -5233 in an outer peripheral section. The 
threaded member 5240 prevents separation of the sec- 
ond guide 5230 from the other end of the shaft 5220 
after the second guide member 5230 is fixed loosely to 
the shaft 5220. Although being secured by the threaded 
^0 member to the second guide 5230 can rotate the shaft 
5220 as a rotation shaft. Furthermore a stopper 5241 is 
formed on the threaded member 5240 on the opposite 
side to that fixed by the spring. The stopper 5241 fixes 
the stopper of the disk playing mechanism which is ro- 
35 tated to a playing position. 

[0286] The second guide member 5230 has a gear 
5234 on and end face near the bottom of the housing 
50. The gear 5234 is linked to the transmission mecha- 
nism of the roller displacement mechanism 103 (not 
*o shown). Six slits 5211-5216 are formed at equal inter- 
vals along the axial direction on the second holder 521 0. 
[0287] The third mandrel mechanism 5300 comprises 
the third holder 5301 which is formed hollow and has 
three projections 5302-5304 formed in equal intervals 
45 on an inner peripheral section. Three guide sections 
5305-5307 are formed at equal intervals along the axial 
direction of the outer peripheral section and three slits 
5308-531 0 are formed at equal intervals along the axial 
direction. The third holder 5301 is arranged so that the 
50 slits 5213-5216 of the second holder 5210 guide the 
guide sections 5305-5307 of the third holder 5301 and 
displaces the third holder 5301 in a rotation shaft direc- 
tion. 

[0288] The third holder 5301 forms three projections 
55 531 1 -531 3 at equal intervals on an end face towards the 
roof of the housing 50. When the third holder 5301 dis- 
places in the rotation shaft direction, the projections 
5311-5313 respectively engage with the indentations 
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5135-5137 of the first holder 5130. Notched claws 
5314-5316 are formed on a section of the outer periph- 
eral face. The projections 5302-5304 formed on the in- 
ner peripheral section engage slidably with grooves 
5231 -5233 of the second guide section 5230, are linked 
with the rotation of the second guide and can displace 
in the direction of the rotational axis of the third holder 
5301. 

[0289] A third guide 5330 is provided forming spiral 
shaped grooves 5332-5234 and a concentric groove 
5331 on an outer peripheral face and is fixed with a play 
into the third holder 5301. The end face of the spiral 
shaped grooves 5332-5334 of the third guide 5330 near 
to the roof of the housing are open and this open face 
is linked to the open face of the spiral shaped grooves 
511 2-51 1 4 of the first guide 511 0 when the third mandrel 
mechanism 5300 and the first mandrel mechanism 5 1 00 
are linked. The third mandrel mechanism 5300 is formed 
hollow and the second guide 5230 is fixed therein with 
a play. The third mandrel mechanism is adapted to dis- 
place in the direction of a rotation shaft in response to 
the rotations of the second guide 5230. 
[0290] A section of the claw 5313-531 6 formed on the 
third holder 5301 projects inwardly. The distal end of the 
claw abuts with the concentrically shaped groove 5331 
formed on the third guide 5330, that is to say, it is fixed. 
Due to such an arrangement, the third holder 5301 ro- 
tates freely so that the third guide 5330 does not sepa- 
rate from the third holder 5301. Three projections are 
formed at equal intervals on the third holder 5330 which 
project towards the roof face on the end face towards 
the roof of the housing 50. 

[0291] When the third guide 5330 displaces in a di- 
rection of a rotational shaft together with the third holder 
based on the rotations of the second guide 5230 and 
displaces towards the roof of the housing, the projec- 
tions 5335-5337 formed on the third guide engage and 
are linked with the indentations 5135-5137 of the first 
guide 5110. When the third guide 5330 and the first 
guide 5110 are linked, the rotation of the gear 5234 
formed on the second guide 5230 is fixed and the gear 
5111 engaged with the first guide 5110 is rotated. Thus 
the first guide 5110 and the third guide 5330 become 
integrated and a rotation action is performed on the in- 
tegrated basis. In this case, no displacement occurs in 
the direction of the rotational axis. 
[0292] 5400 is a support mechanism. On the surface 
facing the disk, the support mechanism 5400 comprises 
a first support section 5411 of the flat section which 
abuts with and supports a section of the inner periphery 
of the disk. The proximity of the inner periphery is some- 
what thickened and comprises a section support section 
5412. A first spacer 5410 is provided with which the in- 
ner diameter of the of the disk is engaged on the second 
support section 5412. The first spacer 541 0 forms three 
projections 5413-5415 at equal distances on an inner 
section. The projections 5413-5415 are adapted to sli- 
dably engage with the grooves 5112-5114 of the first 



guide member 51 1 0 and with the grooves 5332-5334 of 
the third guide member. The first spacer 541 0 is adapted 
to displace based on the rotation of the first guide mem- 
ber 5110 and the third guide member towards the rota- 
5 tion shaft so that the flat section is approximately per- 
pendicular to the rotation shaft. 

[0293] A first plate spring 5420 is fixed to the opposite 
face of the first support section 5411 which abuts with 
and supports the disk. The first plate spring 5420 has a 

10 larger diameter than the first spacer 541 0. A peripheral 
section of the first plate spring 5420 extend towards the 
rotation shaft and in the present embodiment four ex- 
tend downwardly at equal intervals. In the present em- 
bodiment of the present invention, four projections 

15 project at equal intervals downwardly in the device. 
These projections 5421 -5424 are biased towards a low- 
er section of the device, 

[0294] In Fig. 62, only a first spacer 5410 and a first 
plate spring 5420 are given as examples of a spacer 

20 and a plate spring. However this embodiment of the 
present device is adapted to load six disks with respec- 
tive spacers and springs provided for each disk. (The 
structure of the other spacers and other plate springs is 
the same as that of the first spacer 541 0 and a first plate 

25 spring 5420. The order of first spacer and spring to sixth 
spacer and spring is provided from the upper section of 
the device to the lower section of the device.) That is to 
say, these components are disposed from the upper 
section to the lower section of the device in the order 

30 given below. 

[0295] ©Upper biasing member (uppermost step), © 
Plate spring member, ©First spacer, ©First plate spring 
member, ©Second spacer, ©Second plate spring mem- 
ber, ©Third spacer, ©Third plate spring member ® 

35 Fourth spacer, © Fourth plate spring member,® 
Fifth spacer,® Fifth plate spring member,® Sixth 
spacer, © Sixth plate spring member (lowermost step). 
[0296] On the support mechanism 5400, a plate 
spring (not shown in the figure, but the same as the first 
plate spring 5420) is provided which is disposed on the 
upper step of the first spacer 541 0 which biases the disk 
downwardly by abutting. An upper biasing member 
5430 is provided which grips the disk with the first sup- 
• port section 5411 of the first spacer 5410 and the plate 

45 spring. The upper biasing member 5430 is provided with 
an approximately central hole in the same way as the 
first plate spring 5420 and the first spacer 5410. Three 
projections 5432-5434 are provided at equal intervals in 
the inner peripheral section of the approximately central 

50 hole. The upper biasing member 5430 is adapted in the 
same way as the first spacer 541 0 so that the three pro- 
jections 5432-5434 are disposed to slidably engage with 
the grooves 5332-5334 of the third guide member and 
the grooves 5112-5114 of the first guide member 5110. 

55 The upper biasing section 5430 is adapted to displace 
towards a rotation shaft based on the rotational opera- 
tion of the first guide member 5430 and the third guide 
member. 
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[0297] When the spacer supports a disk, since the 
plate spring immediately above the spacer biases the 
disk towards the spacer (for example, when a disk is 
loaded in the third spacer, the second plate spring im- 
mediately above biases the disk onto the third spacer), 5 
the disk is more firmly supported (retained). 
[0298] The projections 5421-5424 of the first plate 
spring 5420*are all adapted to extend in the same direc- 
tion, that is to say as shown in Fig. 62, from a right hand 
direction to a left hand direction. 10 
[0299] Using Fig. 63 - Fig. 97, the operation of the disk 
loading mechanism will be described. Firstly, the princi- 
ple of varying the height of the disk will be described 
based on Fig. 96 and Fig. 97. In the figures, a groove 
formed on a first mandrel mechanism 5100 and a third 15 
mandrel mechanism 5300 will be described. These fig- 
ures are development elevations open along a rotation 
shaft. Fig. 96 shows a separated state of the third guide 
member 5330 and the first guide member 551 0. Fig. 97 
shows a linked state of the third guide member 5330 20 
and the first guide member 5510. The separated state 
of the third guide member 5330 and the first guide mem- 
ber 551 0 as shown in Fig. 96 is set to the position of the 
disk insertion/ejection operation or the disk playing op- 
eration. The linked state of the third guide member 5330 25 
and the first guide member 551 0 as shown in Fig. 97 is 
set to the position of varying the height of a disk which 
is loaded in the disk loading mechanism. In Fig. 96, in 
the first guide member 551 0, projections formed on the 
first, second and third spacers : and the upper biasing 30 
section are fixed with a play to each groove (• shows 
the position of each projection). In the third guide mem- 
ber 5330, projections formed on the fourth, fifth and sixth 
spacers are fixed with a play to each groove. The gaps 
between each groove is as shown in the figure. In Fig. 35 
97, the fourth disk R is shown as the disk to be the object 
of an operation. Furthermore the projections 5551 ,5552 
of the fourth spacer which supports the fourth disk R are 
shown. By the arrangement above, when the disk sup- 
porting mechanism 3000 supports a disk which is indi- *o 
cated from among the disks loaded in the disk loading 
mechanism 5000, a mechanism is provided to prevent 
the disk support mechanism 3000 from coming into con- 
tact with linked disks when the disk support mechanism 
3000 is interposed between disks adjacent to disk R. 45 
[0300] In the figure, three respective grooves are 
formed on the first and third guide members, 5510, 
5330. That is to say, on the first guide member 5510, 
grooves 5112, 5113, 5114 are formed, and on the sec- 
ond guide member 5530, grooves 5332, 5333, 5334 are 50 
formed. The three grooves have the same structure and 
are formed with a 120 degree phase difference. When 
the disk loading mechanism 5000 rotates through 120 
degrees, this results in eitherthe operation of the raising 
of the height of the disk by one step or the lowering of 55 
the height of the disk through one step. As shown in Fig. 
96 and Fig. 97, with respect to the groove of the first 
guide member 5510, the right end of the first groove 



551 2 is fixed to the left end of the first groove 551 2b and 
the right end of the first groove 5512b is fixed to the left 
end of the first groove 5512c to form a single groove. 
Since the second grooves 5513a-5513c and the third 
grooves 5514a-5514c are formed in the same way as 
the first groove as described above, further description 
will be omitted. Furthermore since the grooves 5332, 
5533, 5534 of the third guide member 5530 are formed 
in the same way as the first groove 5512a of the first 
guide member 5510 above, further description will be 
omitted. When the device is set to the state as shown 
in Fig. 97 from the state as shown in Fig. 96, that is to 
say, after the device is set to a linked state from a state 
in which the first guide member 551 0 and the third guide 
member 5330 are separated, the disk R which is the ob- 
ject of the operation is rotated through a fixed angle in 
a direction which raises the disk by a step, (the first and 
third guide member rotate in an anti-clockwise direction) 
and the device is set to the position as shown in Fig. 97. 
The projections 5302, 5303, 5304 of the third holder 
5301 in the grooves 5231, 5232, 5233 of the second 
guide member 5230 have the function of retaining the 
third guide member 5330 in a rotatable state. Thus the 
device shifts from the state as shown in Fig. 96 to the 
state as shown in Fig. 97 ; due to the second guide mem- 
ber 5230 rotating (the position as shown in Fig. 96 
shows the second guide member 5230 completely fixed 
with a play to the inner section of the third guide member 
5330). 

[0301 ] As described above, when the first guide mem- 
ber 51 1 0 and the third guide member 5330 are separat- 
ed, the position at which the projection formed on the 
spacer is loosely fixed is as shown in Fig. 96. On the 
other hand, when the disk which is to be the object of 
an operation is supported and refuged by the disk sup- 
port mechanism 3000, the position of fixation of the pro- 
jection is as shown in Fig. 97. 

[0302] That is to say, when the first guide member 
5110 and the third guide member 5330 are linked and 
the disk to be the object of an operation becomes se- 
lectable, firstly the device displaces to the position as 
shown in Fig. 97. Thereafter the disk to be the object of 
an operation is set to the position of the disk R. As a 
result of such an operation, the plate spring member 
mounted on the spacer on which a disk is loaded which 
is one step higher than the disk R to be the object of an 
operation is adapted to bias the disk R to be the object 
of an operation downwardly. Thus the disk R to be the 
object of an operation is firmly biased to prevent a shak- 
ing movement. Thus the supporting action of the disk 
supporting mechanism 3000 with respect to the disk R 
to be the object of an operation is facilitated. 
[0303] On the other hand, when the first guide mem- 
ber 51 1 0 and the third guide member 5330 are separat- 
ed, firstly as shown in Fig. 96, the disk which is disposed 
one step higher than the disk R which is the object of 
the operation when the above components are linked is 
displaced to the groove of the first guide member 5110 



20 

BNSDOCID: <EP 1 1 151 14Al_l_> 



39 



EP1 115 114 A1 



40 



from the third guide member 5330. 
[0304] Next a sequence of operations of the disk load- 
ing mechanism 5000 will be described. In the figures, 
(b) is a development elevation showing the positional 
relationship between the first member 51 1 0, the second 
guide member 5230 and the third guide member 5330 
during the operation as shown in (a). That is to say, it 
shows the positional relationship of the groove with the 
projection of each spacer. 

[0305] Firstly as shown in Fig. 67, the disk R1 is sup- 
ported by the disk support mechanism 3000 (not shown 
in the present figure). The first guide member 511 0 and 
the third guide member 5330 become linked thereafter 
in Fig. 70 due to the operation as shown in Fig. 68 and 
Fig. 69. 

[0306] The operation of each mandrel mechanism 
from that as shown in Fig. 67 to that as shown in Fig. 70 
will be described using Fig. 65 and Fig. 66. 
[0307] In the figures, the projection 1 043c of the plate 
1043 abuts with a projection 6001a formed on one end 
of the lever 6001 due to the displacement of the plate 
1043 in direction A. Together with the displacement of 
the plate 1043, the lever 6001 rotates in direction C. A 
gear section 6001b is formed on the curved section of 
the lever 6001 . Together with the displacement of the 
lever in direction B, the gear link which meshes with the 
gear section 6001b is rotated. Such rotations are trans- 
mitted to the gear section 5234 formed on a lower end 
of the second guide member 5234 and thus the gear 
section 5234 is rotated. That is to say, the second guide 
member 5230 is rotated and the third mandrel mecha- 
nism 5300 is displaced in the direction of the rotation 
shaft (in the present embodiment, the third mandrel 
mechanism 5300 displaces towards an upper section of 
the device). On the other hand, when the operation of 
returning the plate 1043 in direction B is performed, the 
linked lever 6001 is rotated in direction D and the third 
mandrel mechanism 5300 is displaced in the direction 
of the rotation shaft (in the present embodiment, the 
third mandrel mechanism 5300 displaces towards an 
lower section of the device). 

[0308] By such an operation, the third mandrel mech- 
anism 5300 slowly rises to a proximate position with the 
first mandrel mechanism 5100 due to the rotational op- 
eration of the second guide member as shown in Fig. 
68 and Fig. 69. 

[0309] As shown in Fig. 66, the plate 1043 reaches a 
position completing the displacement operation and the 
first mandrel mechanism 5100 and the third mandrel 
mechanism 5300 are linked as shown in Fig. 70. The 
indentations 5135, 5136, 5137 of the first holder 5130 
are engaged with the projections 5311, 5312, 5313 of 
the third holder 5301 . The indentations 5115,5116,5117 
of the first guide member 51 1 0 are engaged with the pro- 
jections 5335, 5336, 5337 of the third guide member 
5330. The respective openings of the grooves 5112, 
5112, 5113 of the first guide member 5110 and the 
grooves 5332, 5333, 5334 of the third guide member 



5330 are aligned, that is to say, so that three linked 
grooves are formed. Furthermore the respective open- 
ings of the slits 51 32, 51 33, 51 34 of the first guide mem- 
ber 51 10 and the slits 5308, 5309, 5310 of the third hold- 
5 er 5301 are aligned so that three linked slits are formed. 
[0310] The operation of varying the height of a section 
of a disk is performed as shown in Fig. 70 and Fig. 71 . 
The operation of varying the height of a disk will be de- 
scribed with reference to Fig. 63. In Fig. 71 , the rear side 
to of the roof section of the housing 50 is shown. In the 
figure, the drive force of a motor 6003 which provides 
worm gear 6003a on a rotation shaft is transmitted 
through a gear link 6004 to rotate a gear 51 11 with which 
the gear link 6004 meshes. In this way, the first guide 
15 member 5110 which is integrated with the gear 5111 is 
adapted to rotate. The upper biasing section 5430 and 
the first to sixth spacers are adapted to displace in the 
direction of a rotation shaft due to the rotating operation 
of the first guide member 5110. In the Fig. 70, a space 
D1 is provided between the disk R1 which is the object 
of the operation and the disk R2 which is positioned one 
step above the disk R1 . When the operation as shown 
in Fig. 71 is performed, the gap D1 between the disk R1 
which is the object of the operation and the disk R2 
which is positioned one step above the disk R1 becomes 
smaller and displaces the spacer to the position D2. 
That is to say, the narrowing of the gap from D1 to D2 
displaces the spacer which is positioned between the 
disk R1 and the disk R2 to a proximate position with re- 
spect to the disk R1 and allows the force of biasing of 
the plate spring member integrated with the spacer to 
operate. Thus the disk R1 is biased in a downward di- 
rection in the device and it is possible to prevent shaking 
of the disk R. 

[0311] The exchange of a disk R1 to be the object of 
an operation to a disk R3 which is loaded in a disk load- 
ing mechanism 5000 was described by the above series 
of operations. However after the operation in Fig. 71 , 
when the disk R3 is played, an opposite sequence of 
operations to that described above is performed. That 
is to say, the sequence of operations from Fig. 71 to Fig. 
67 is performed (the selected disk is the disk R1, how- 
ever this is changed to R3) and thus the disk is played 
and the device is in the position (state) as shown in Fig. 
73. 

[7. Description of the operation of the entire device] 

[0312] Fig. 99 to Fig. 101 describe the operational 
state of each component in each operational mode of 
the entire device. Fig. 99 shows the insertion of a disk 
from the disk insertion mouth, and the operation of each 
component up to playing the disk. Fig. 100 shows the 
operation of each component from the playing of a disk 
to the ejection of the played disk from the insertion 
mouth. Fig. 101 shows a disk played by the disk playing 
mechanism 4000 as loaded in the disk loading mecha- 
nism 5000 and a single disk which is retained by the disk 
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loading mechanism 5000 being exchanged for a disk to 
be played. To give an example, the figures show the op- 
erational state of each component when the device 
shifts from a state in which there are 4 play disks and 1 
loaded disk to a state in which there are 4 played disks 5 
and one loaded disk. 

[0313] The numerals on the right side denote names 
of operated components and the numerals on the upper 
step denote the sequence of transitions in operational 
modes. Each numeral for each component name shows 10 
figure numerals of components with respect to the se- 
quence of transitional state of operational modes. 

(7-1. Description from disk insertion operation to disk 
playing operation) 15 

[0314] Based on Fig. 99, each step (one process) per- 
formed from disk insertion to disk playing will be de- 
scribed. 

[0315] Firstly, when the device is in a disk insertion 20 
ready state (first step), 

[0316] ©The drive roller 101 and the peripheral mech- 
anisms of the drive roller 1 01 in the disk insertion/ejec- 
tion mechanism 1000 (hereafter termed disk insertion/ 
ejection mechanism) are disposed at a position (state) 25 
as shown in Fig. 2. 

[0317] ©The disk position determination mechanism 
2000 is provided in the position (state) as shown in Fig. 
7. 

[0318] ©The drive roller switching mechanism which 30 
switches the drive motor of the drive roller 101 is set to 
the position (state) as shown in Fig. 19. 
[0319] ©The shutter mechanism 2200 is set to the 
position (stale) as shown in Fig. 16. 

[0320] ©The switching mechanism 2300 in the disk 35 
position determination mechanism 2000 is set to the po- 
sition (state) as shown in Fig. 13. 

[0321] ©The disk support mechanism 3000 is set to 
the position (state) as shown in Fig. 25. 
[0322] (TjThe playing section of the disk playing mech- 40 
anism 4000 continues the setting of the position (state) 
as shown in Fig 38 (including Fig. 37, Fig. 39-Fig. 41), 
in other words, the operation of displacing the disk play- 
ing mechanism is not performed. 

[0323] ©The disk loading mechanism 5000 is set to 45 
the position (state) as shown in Fig. 67. 
[0324] The set position for a second step is reached. 
[0325] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 2, in other words, the operation of displacing the 50 
disk insertion/ejection mechanism is not performed. 
[0326] ©The disk position determination mechanism 
2000 displaces from the position as shown in Fig. 7 in 
the direction G and is set to the position (state) as shown 
in Fig. 8. 55 
[0327] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 1 9, in 



other words : the operation of displacing the drive roller 
switching mechanism is not performed. 
[0328] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 6, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0329] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 13, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0330] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
25, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0331 ] ©The playing section of the disk playing mech- 
anism 4000 continues the setting of the position (state) 
as shown in Fig. 38 (including Fig. 37, Fig. 39-Fig. 41), 
in other words, the operation of displacing the disk play- 
ing mechanism is not performed. 
[0332] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0333] The set position for a third step is reached. 
[0334] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 2, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed, 
[0335] ©The disk position determination mechanism 
2000 displaces further from the position as shown in Fig. 
8 in the direction G and is set to the position (state) as 
shown in Fig. 9. 

[0336] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 1 01 continues 
the setting of the position (state) as shown in Fig. 1 9, in 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0337] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 6, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0338] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 13, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0339] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
25, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0340] ©The playing section of the disk playing mech- 
anism 4000 continues the setting of the position (state) 
as shown in Fig. 38 (including Fig. 37, Fig. 39-Fig. 41), 
in other words, the operation of displacing the disk play- 
ing mechanism is not performed. 
[0341 ] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
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other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0342] The set position for a fourth step is reached. 
[0343] ©The disk insertion/ejection mechanism 1 000 
displaces from the position as shown in Fig. 2 to the di- 5 
rection of A and is provided in the position (state) as 
shown in Fig. 3. • 

[0344] ©The disk position determination mechanism 
2000 displaces further from the position as shown in Fig. 
9 in the direction G and is set to the position (state) as 10 
shown in Fig. 10. 

[0345] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 1 01 displaces 
from the position as shown in Fig. 19 and is set to the 
position (state) as shown in Fig. 20. 15 
[0346] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 6, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0347] ©The switching mechanism 2300 in the disk 20 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 13. Further 
it displaces in a vertical direction with respect to the de- 
vice and is set to the position (state) as shown in Fig. 24. 
[0348] ©The disk support mechanism 3000 contin- 25 
ues the setting of the position (state) as shown in Fig. 
25, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0349] ©The playing section of the disk playing mech- 
anism 4000 continues the setting of the position (state) 30 
as shown in Fig. 38 (including Fig. 37, Fig. 39-Fig. 41), 
in other words, the operation of displacing the disk play- 
ing mechanism is not performed. 

[0350] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 35 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0351] The set position for a fifth step is reached. 
[0352] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in *o 
Fig. 3, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0353] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 10, in other words, the operation of dis- 4$ 
placing the disk position determination mechanism is 
not performed. 

[0354] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 1 01 displaces 
from the position as shown in Fig. 20 and is set to the 50 
position (state) as shown in Fig. 22. 
[0355] ©FThe shutter mechanism 2200 displaces from 
the position as shown in Fig. 1 6 and is set to the position 
(state) as shown in Fig. 17. 

[0356] ©The switching mechanism 2300 in the disk 55 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 13 and 
the vertical setting of the position (state) as shown in 



Fig. 24, in other words, the displacing operation is not 
performed. 

[0357] ©The disk support mechanism 3000 displaces 
from the position as shown in Fig. 25 and is set to the 
position (state) as shown in Fig. 26. 
[0358] ©I he playing section of the disk playing mech- 
anism 4000 displaces from the position as shown in Fig. 
38 (including Fig. 37, Fig. 39-Fig. 41) and is set to the 
position as shown in Fig. 42a. 

[0359] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0360] The set position for a sixth step is reached. 
[0361] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 3, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0362] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 10, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0363] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words., the operation of displacing the drive roller 
switching mechanism is not performed. 
[0364] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 7, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0365] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting (state in the fourth step) of the position (state) as 
shown in Fig. 13, in other words, the operation of dis- 
placing the switching mechanism is not performed. 
[0366] ©The disk support mechanism 3000 displaces 
from the position as shown in Fig. 26 and is set to the 
position (state) as shown in Fig. 27. 
[0367] ©The playing section of the disk playing mech- 
anism 4000 displaces from the position as shown in Fig. 
42a and is set to the position as shown in Fig. 27. 
[0368] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0369] The set position for a seventh step is reached. 
[0370] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 3, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0371] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 10, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0372] ©The drive roller switching mechanism which 
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switches the drive motor of the drive roller 1 01 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0373] ©The shutter mechanism 2200 continues the 5 
setting of the position (state) as shown in Fig. 1 7, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0374] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 displaces from io 
the position as shown in Fig. 1 3 and is set to the position 
(state) as shown in Fig. 14. 

[0375] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
27, in other words, the operation of displacing the disk 15 
support mechanism is not performed. 
[0376] ©The playing section of the disk playing mech- 
anism 4000 continues the setting of the position (state) 
as shown in Fig. 42, in other words the operation of dis- 
placing the disk playing mechanism is not performed. 20 
[0377] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0378] The set position for a eighth step is reached. 25 
[0379] ©The disk insertion/ejection mechanism 1 000 
displaces further from the position as shown in Fig. 3 in 
the direction A and is set to the position (state) as shown 
in Fig. 4. 

[0380] ©The disk position determination mechanism 30 
2000 displaces from the position as shown in Fig. 10 
and is set to the position (state) as shown in Fig. 15. 
[0381] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 1 01 continues 
the setting of the position (state) as shown in Fig. 22, in 35 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0382] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 7, in other 
words, the operation of displacing the shutter mecha- 40 
nism is not performed. 

[0383] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 displaces from 
the position as shown in Fig. 1 4 and is set to the position 
(state) as shown in Fig. 15. 45 
[0384] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
27, in other words, the operation of displacing the disk 
support mechanism is not performed: 
[0385] ©The disk playing mechanism 4000 continues so 
the setting of the position (state) as shown in Fig. 42, in 
other words, the operation of displacing the disk playing 
mechanism is not performed. 

[0386] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 55 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0387] The set position for a ninth step is reached. 
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[0388] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0389] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0390] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words : the operation of displacing the drive roller 
switching mechanism is not performed. 
[0391] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 17, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0392] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0393] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
27, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0394] ©The playing section of the disk playing mech- 
anism 4000 rotates from the position as shown in Fig. 
42 and is set to the position (state) as shown in Fig. 43. 
[0395] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0396] The set position for a tenth step is reached. 
[0397] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0398] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0399] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words : the operation of displacing the drive roller 
switching mechanism is not performed. 
[0400] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 7, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0401] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 
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[0402] ©The disk support mechanism 3000 displaces 

from the position as shown in Fig. 27 and is set to the 

position (state) as shown in Fig. 28. 

[0403] ©The disk playing mechanism 4000 rotates 

further from the position as shown in Fig. 43 and is set 

to the position (state) as shown in Fig. 44. 

[0404] ©The disk loading mechanism 5000 continues - 

the setting of the position (state) as shown in Fig. 67, in 

other words, the operation of displacing the disk loading 

mechanism is not performed. 

[0405] The set position for a eleventh step is reached. 
[0406] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0407] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0408] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 1 01 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0409] ©The shutter mechanism 2200 displaces from 
the position as shown in Fig. 1 7 and is set to the position 
(state) as shown in Fig. 18. 

[0410] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[041 1] ©The disk support mechanism 3000 displaces 
from the position as shown in Fig. 28 and is set to the 
position (state) as shown in Fig. 29. 
[041 2] ©The playing section of the disk playing mech- 
anism 4000 continues the setting of the position (state) 
as shown in Fig. 44, in other words, the operation of dis- 
placing the disk playing mechanism is not performed. 
[041 3] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0414] The set position for a twelfth step is reached. 
[041 5] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0416] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[041 7] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 1 01 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words, the operation of displacing the drive roller 



switching mechanism is not performed. 
[0418] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 18, in other 
words, the operation of displacing the switching mech- 

5 anism is not performed. 

[0419] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 

10 anism is not performed. 

[0420] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
29, in other words, the operation of displacing the disk 
support mechanism is not performed. 

15 [0421] ©The playing section of the disk playing mech- 
anism 4000 displaces from the position as shown in Fig. 

44 and is set to the position (state) as shown in Fig. 45 
and Fig. 46 (the clamp operation is performed). 
[0422] ©The disk loading mechanism 5000 continues 

20 the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0423] The set position for a thirteenth step is 
reached. 

25 [0424] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0425] ©The disk position determination mechanism 

30 2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0426] ©The drive roller switching mechanism which 
35 switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words : the operation of displacing the drive roller 
switching mechanism is not performed. 
[0427] ©The shutter mechanism 2200 continues the 
to setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0428] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
45 setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0429] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
so 29, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0430] ©The playing section of the disk playing mech- 
anism 4000 displaces from the position as shown in Fig. 

45 and Fig. 46 and is set to the position (state) as shown 
55 in Fig. 47-Fig. 50 (the clamp operation is performed). 

[0431 ] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
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mechanism is not performed. 

[0432] The set position for a fourteenth step is 
reached. 

[0433] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0434] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0435] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 1 01 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0436] ©The shutter mechanism 2200 displaces from 
the position as shown in Fig. 1 7 and is set to the position 
(state) as shown in Fig. 18. 

[0437] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0438] ©The disk support mechanism 3000 displaces 
from the position as shown in Fig. 29 and is set to the 
position (state) as shown in Fig. 30. 
[0439] (JJThe playing section of the disk playing mech- 
anism 4000 continues the setting of the position (state) 
as shown in Fig. 47-Fig. 50, in other words, the operation 
of displacing the disk playing mechanism is not per- 
formed. 

[0440] ©TThe disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0441 ] The set position for a fifteenth step is reached. 
[0442] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0443] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0444] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0445] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the shutter mecha- 
nism 2200 is not performed. 

[0446] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 



setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0447] ©The disk support mechanism 3000 contin- 

5 ues the setting of the position (state) as shown in Fig. 
30, in other words, the operation of displacing the disk 
support mechanism is not performed. 
* [0448] ©The disk playing mechanism 4000 is set to 
the position (state) as shown in Fig. 51 in which the lock 

*0 mechanism locks the disk playing mechanism 4000. 
[0449] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

*5 [0450] The set position for a sixteenth step is reached. 
[0451] ©The disk insertion/ejection mechanism 1000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 

20 [0452] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

25 [0453] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words ; the operation of displacing the drive roller 
switching mechanism is not performed. 

30 [0454] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the shutter mecha- 
nism 2200 is not performed. 

[0455] ©The switching mechanism 2300 in the disk 
35 position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0456] ©The disk support mechanism 3000 contin- 
40 ues the setting of the position (state) as shown in Fig. 

30, in other words, the operation of displacing the disk 

support mechanism is not performed. 

[0457] ©The lock mechanism of the disk playing 

mechanism 4000 displaces from the position as shown 
45 in Fig. 51 and is set to the position (state) as shown in 

Fig. 52. 

[0458] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
50 mechanism is not performed. 

[0459] The set position for a seventeenth step is 
reached. 

[0460] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
55 Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0461] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
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shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0462] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 

other words, the operation of-displacing the drive roller 

switching mechanism is not performed. 
[0463] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the shutter mecha- 
nism 2200 is not performed. 

[0464] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0465] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
30. in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0466] ©The lock mechanism of the disk playing 
mechanism 4000 displaces from the position as shown 
n Fig. 52 and is set to the position (state) as shown in 
Fig 53-Fig. 55. 

[0467] The set position for a eighteenth step is 

reached. 

[0468] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Hg. 4 ; in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0469] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0470] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0471] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the shutter mecha- 
nism 2200 is not performed. 

[0472] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0473] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
30, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0474] ©The disk playing mechanism 4000 displaces 
from the position showing the lock mechanism in Fig. 
53-Fig. 55 and is set to the position (state) as shown in 
Fig. 56-Fig. 59. 
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[0475] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 
5 [0476] The set position for a nineteenth step is 
reached. 

[0477] ©The disk insertion/ejection mechanism 1 000 

continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 

10 disk insertion/ejection mechanism is not performed. 
[0478] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 

15 not performed. 

[0479] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words : the operation of displacing the drive roller 

20 switching mechanism is not performed. 

[0480] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the shutter mecha- 
nism 2200 is not performed. 

25 [0481] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

30 [0482] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
30, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0483] ©The lock mechanism of the disk playing 

35 mechanism 4000 displaces from the position as shown 
in Fig. 56-Fig. 59 and is set to the position (state) as 
shown in Fig. 60. 

[0484] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
40 other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0485] With the completion of the operation up to step 

19, the disk playing mode is commenced. 

[0486] The above explanation concerned the inser- 

45 tion of a large diameter disk, however the insertion of a 
small diameter disk will be explained below. 
[0487] The disk position determination mechanism 
2000 in steps 1 to 3 is set to a position (state) as shown 
in Fig. 11. The disk position determination mechanism 

50 2000 in steps 4 to 7 is set to the position as shown in 
Fig. 12 from the position as shown in Fig. 11 . After step 
8, the mechanism is set to the position as shown in Fig. 
15. 

[0488] The disk support mechanism 3000 is set to the 
55 position (state) as shown in Fig. 25 from step 1 to step 
4. During step 5, the position changes from that as 
shown in Fig. 25 to that as shown in Fig. 26. During step 
6, the position (state) is set to that as shown in Fig. 24 
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and continues up to step 9. During step 10, the position 
changes from that as shown in Fig. 24 to that as shown 
in Fig. 31 . During step 1 1 , the position changes from that 
as shown in Fig. 31 to that as shown in Fig. 32. During 
step 14, the position is set to that as shown in Fig. 30. 
After step 14, the disk refuge mechanism continues to 
be set to the position (state) t as shown in Fig. 30. 

(7-2. Description from disk playing operation to disk 
ejection operation) 

[0489] Based on Fig. 100, each step (one process) 
performed from disk playing to disk ejection will be de- 
scribed. 

[0490] Firstly, when the device is in a disk playing 
state (first step), it is set to the same position (state) as 
the nineteenth step as shown in Fig. 99, in other words, 
[0491 ] ©The disk insertion/ejection mechanism is set 
to the position (state) as shown in Fig.4. 
[0492] ©The disk position determination mechanism 
2000 is set to the position (state) as shown in Fig. 15. 
[0493] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 is set to 
the position (state) as shown in Fig. 22. 
[0494] ©The shutter mechanism 2200 is set to the 
position (state) as shown in Fig. 18. 
[0495] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 is set to the po- 
sition (state) as shown in Fig. 15. 
[0496] ©The disk support mechanism 3000 is set to 
the position (state) as shown in Fig. 30. 
[0497] ©The disk playing mechanism 4000 is set to 
the position (state) as shown in Fig. 60. 
[0498] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0499] The set position for a second step is reached. 
[0500] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0501] ©The disk position determination mechanism 
2000 continues the setting of ihe position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0502] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0503] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the shutter mecha- 
nism 2200 is not performed. 

[0504] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 



setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0505] ©The disk support mechanism 3000 contin- 
5 ues the setting of the position (state) as shown in Fig. 
30, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0506] ©The disk playing mechanism 4000 displaces 
from the position as shown in Fig. 60 and is set to the 
io position (state) as shown in Fig. 56-Fig. 59. 

[0507] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 
*5 [0508] The set position for a third step is reached. 
[0509] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
20 [0510] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

25 [0511] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 

30 [0512] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the shutter mecha- 
nism 2200 is not performed. 

[0513] ©The switching mechanism 2300 in the disk 
35 position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0514] ©The disk support mechanism 3000 contin- 
^0 ues the setting of the position (state) as shown in Fig. 
30, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[051 5] ©The playing section of the disk playing mech- 
anism 4000 displaces from the position as shown in Fig. 
^5 56-Fig. 59 and is set to the position (state) as shown in 
Fig. 53-Fig. 55. 

[051 6] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 

50 mechanism is not performed. 

[0517] The set position for a fourth step is reached. 
[0518] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 

55 disk insertion/ejection mechanism is not performed. 
[0519] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
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placing the disk position determination mechanism is 
not performed. 

[0520] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 5 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0521] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the shutter mecha- 10 
nism 2200 is not performed. 

[0522] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 15 
anism is not performed. 

[0523] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
30, in other words, the operation of displacing the disk 
support mechanism is not performed. 20 
[0524] ©The disk playing mechanism 4000 displaces 
from the position as shown in Fig. 53-Fig. 55 and is set 
to the position (state) as shown in Fig. 52. 
[0525] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 25 
other words, the operation of displacing the disk loading 
mechanism is not performed. 
[0526] The set position for a fifth step is reached. 
[0527] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 30 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0528] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 35 
placing the disk position determination mechanism is 
not performed. 

[0529] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 40 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0530] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the shutter mecha- 45 
nism 2200 is not performed. 

[0531] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 50 
anism is not performed. 

[0532] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
30, in other words, the operation of displacing the disk 
support mechanism is not performed. 55 
[0533] ©The disk playing mechanism 4000 displaces 
from the position as shown in Fig. 52 and is set to the 
position (state) as shown in Fig. 51. 



[0534) ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0535] The set position for a sixth step is reached. 
[0536] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0537] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0538] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words : the operation of displacing the drive roller 
switching mechanism is not performed. 
[0539] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the shutter mecha- 
nism 101 is not performed. 

[0540] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0541] ©The disk support mechanism 3000 displaces 
from the position as shown in Fig. 30 and is set to the 
position (state) as shown in Fig. 29. 
[0542] ©The disk playing mechanism 4000 continues 
the setting of the position (state) as shown in Fig. 51 , in 
other words, the operation of displacing the disk playing 
mechanism is not performed. 

[0543] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0544] The set position for a seventh step is reached. 
[0545] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0546] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0547] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0548] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words', the operation of displacing the shutter mecha- 
nism 2200 is not performed. 
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[0549] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 5 
[0550] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
29, in other words, the operation of displacing the disk 
support mechanism is not performed. 

[0551] ©The disk playing mechanism 4000 sets the 10 
clamp mechanism to the position (state) as shown in 
Fig. 47- Fig. 50. 

[0552] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 15 
mechanism is not performed. 

[0553] The set position for a eighth step is reached. 
[0554] (1)The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 20 
disk insertion/ejection mechanism is not performed. 
[0555] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 25 
not performed. 

[0556] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
tne setting of the position (state) as shown in Fig. 22, in 
other words, the operation of displacing the drive roller 30 
switching mechanism is not performed. 
[0557] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 18, in other 
words, the operation of displacing the shutter mecha- 
nism 2200 is not performed. 35 
[0558] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 40 
[0559] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
29, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0560] ©The disk playing mechanism 4000 displaces 
from the position as shown in Fig. 47-Fig. 50 and is set 
to the position (state) as shown in Fig. 44-Fig. 46. 
[0561 ] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading so 
mechanism is not performed. 

[0562] The set position for a ninth step is reached. 
[0563] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 55 
disk insertion/ejection mechanism is not performed. 
[0564] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 



shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0565] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0566] ©The shutter mechanism 2200 displaces from 
the position as shown in Fig. 1 8 and is set to the position 
(state) as shown in Fig. 17. 

[0567] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Rg. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0568] ©The disk support mechanism 3000 displaces 

from the position as shown in Fig. 29 and is set to the 

position (state) as shown in Fig. 28. 

[0569] ©The disk playing mechanism 4000 continues 

the setting of the position (state) as shown in Fig. 44, 

Fig. 45 and Fig. 46. The operation of displacing the disk 

playing mechanism is not performed. 

[0570] ©The disk loading mechanism 5000 continues 

the setting of the position (state) as shown in Fig. 67, in 

other words, the operation of displacing the disk loading 

mechanism is not performed. 

[0571] The set position for a tenth step is reached. 
[0572] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0573] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0574] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0575] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 7, in other 
words, the operation of displacing the shutter mecha- 
nism 2200 is not performed. 

[0576] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0577] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
28, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0578] ©The disk playing mechanism 4000 displaces 
from the position as shown in Fig. 44 and is set to the 
position (state) as shown in Fig. 43. 
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[0579] '©The playing section of the mechanism disk 
loading mechanism 5000 continues the setting of the 
position (state) as shown in Fig. 67, in other words, the 
operation of displacing the disk loading mechanism is 
not performed. 

[0580] The set position for a eleventh step is reached. 
[0581 ] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0582] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0583] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 1 01 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0584] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 17, in other 
words, the operation of displacing the shutter mecha- 
nism 2200 is not performed. 

[0585] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0586] ©The disk support mechanism 3000 displaces 
from the position as shown in Fig. 28 and is set to the 
position (state) as shown in Fig. 27. 
[0587] ©The playing section of the disk playing mech- 
anism 4000 displaces from the position as shown in Fig. 
43 and is set to the position (state) as shown in Fig. 42. 
[0588] ©FThe disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0589] The set position for a twelfth step is reached. 
[0590] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0591] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15. in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0592] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 1 01 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0593] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 7, in other 
words, the operation of displacing the shutter mecha- 
nism 2200 is not performed. 



[0594] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 displaces from 
the position as shown in Fig. 15 and is set to the position 
(state) as shown in Fig. 14. 

5 [0595] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
27, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0596] ©The playing section of the disk playing mech- 

io anism 4000 continues the setting of the position (state) 
as shown in Fig. 42, in other words, the operation of dis- 
placing the disk playing mechanism is not performed. 
[0597] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 

15 other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0598] The set position for a thirteenth step is 
reached. 

[0599] ©The disk insertion/ejection mechanism 1 000 
20 displaces from the position as shown in Fig. 4 and is set 
to the position (state) as shown in Fig. 3. 
[0600] ©The disk position determination mechanism 
2000 displaces from the position as shown in Fig. 15 
and is set to the position (state) as shown in Fig. 1 0. 
25 [0601 ] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words : the operation of displacing the drive roller 
switching mechanism is not performed. 
30 [0602] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 17, in other 
words, the operation of displacing the shutter mecha- 
nism 2200 is not performed. 

[0603] ©The switching mechanism 2300 in the disk 
35 position determination mechanism 2000 displaces from 
the position as shown in Fig. 1 4 and is set to the position 
(state) as shown in Fig. 13. 

[0604] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 

40 27, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0605] ©The playing section of the disk playing mech- 
anism 4000 continues the setting of the position (state) 
as shown in Fig. 42, in other words, the operation of dis- 

45 placing the disk playing mechanism is not performed. 
[0606] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

so [0607] The set position for a fourteenth step is 
reached. 

[0608] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 3, in other words, the operation of displacing the 
55 disk insertion/ejection mechanism is not performed. 
[0609] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 10, in other words, the operation of dis- 
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placing the disk position determination mechanism is 
not performed. 

[0610] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 1 01 continues 
the setting of the position (state) as shown in Fig. 22, in 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0611] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 7, in other 
words, the operation of displacing the shutter mecha- 
nism 2200 is not performed. 

[0612] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 3, in other 
words, the operation of displacing the disk position de- 
termination mechanism is not performed. 
[061 3] ©The disk support mechanism 3000 displaces 
from the position as shown in Fig. 27 and is set to the 
position (state) as shown in Fig. 26. 
[0614] ©The playing section of the disk playing mech- 
anism 4000 displaces from the position as shown in Fig. 
42 and is set to the position (state) as shown in Fig. 42a. 
[0615] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0616] The set position for a fifteenth step is reached. 
[061 7] ©The disk insertion/ejection mechanism 1 000 
displaces from the position as shown in Fig. 3 and is set 
to the position (state) as shown in Fig. 2. 
[061 8] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 10, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[061 9] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 1 01 displaces 
from the position as shown in Fig. 22 and is set to the 
position (state) as shown in Fig. 20. 
[0620] ©The shutter mechanism 2200 displaces from 
the position as shown in Fig. 1 7 and is set to the position 
(state) as shown in Fig. 16. 

[0621] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 3, in other 
words, the operation of displacing the disk position de- 
termination mechanism is not performed. 
[0622] ©The disk support mechanism 3000 displaces 
from the position as shown in Fig. 26 and is set to the 
position (state) as shown in Fig. 25. 
[0623] ©The playing section of the disk playing mech- 
anism 4000 displaces from the position as shown in Fig. 
42a and is set to the position (state) as shown in Fig. 
37-Fig. 41. 

[0624] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 
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[0625] The set position for a sixteenth step is reached. 
[0626] ©The disk insertion/ejection mechanism 1000 : 
continues the setting of the position (state) as shown in 
Fig. 2, in other words, the operation of displacing the 

5 disk insertion/ejection mechanism is not performed. 
[0627] ©The disk position determination mechanism 
2000 displaces from the position as shown in Fig. 10 
and is set to the position (state) as shown in Fig. 9. 
[0628] ©The drive roller switching mechanism which 

10 switches the dhve motor of the drive roller 101 continues 
the setting of the position (state) as shown in Fig. 20, in 
other words : the operation of displacing the drive roller 
switching mechanism is not performed. 
[0629] ©The shutter mechanism 2200 continues the 

*5 setting of the position (state) as shown in Fig. 1 6, in other 
words, the operation of displacing the shutter 2200 
mechanism is not performed. 

[0630] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
20 setting of the position (state) as shown in Fig. 1 3, in other 
words, the operation of displacing the disk position de- 
termination mechanism is not performed. 
[0631] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
25 25, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0632] ©The playing section of the disk playing mech- 
anism 4000 continues the setting of the position (state) 
as shown in Fig. 37- Fig. 41 , in other words, the opera- 
te tion of displacing the disk playing mechanism is not per- 
formed. 

[0633] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
35 mechanism is not performed. 

[0634] The set position for a seventeenth step is 
reached. 

[0635] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 

40 Fig. 2, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0636] ©The disk position determination mechanism 
2000 displaces from the position as shown in Fig. 9 and 
is set to the position (state) as shown in Fig. 8. 

45 [0637] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 1 01 continues 
the setting of the position (state) as shown in Fig. 20, 
and is set to the position (state) as shown in Fig. 1 9. 
[0638] ©The shutter mechanism 2200 continues the 

50 setting of the position (state) as shown in Fig. 1 6, in other 
words, the operation of displacing the shutter 2200 
mechanism is not performed. 

[0639] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
55 setting of the position (state) as shown in Fig. 13, in other 
words, the operation of displacing the disk position de- 
termination mechanism is not performed. 
[0640] ©The disk support mechanism 3000 contin- ' 
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ues the setting of the position (state) as shown in Fig. 

25, in other words, the operation of displacing the disk 

support mechanism is not performed. 

[0641 ] ©The disk playing mechanism 4000 continues 

the setting of the position (state) as shown in Fig. 37- 

Fig. 41, in other words, the operation of displacing the 

disk playing mechanism is not performed. 

[0642] ©fThe disk loading mechanism 5000 continues 

the setting of the position (state) as shown in Fig. 67, in 

other words, the operation of displacing the disk loading 

mechanism is not performed. 

[0643] Finally the set position for an eighteenth step 
is reached. 

[0644] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 2, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0645] ©The disk position determination mechanism 
2000 displaces from the position as shown in Fig. 8 and 
is set to the position (state) as shown in Fig. 7. 
[0646] ©The drive roller switching mechanism which 
switches the drive motor of the drive roller 1 01 continues 
the setting of the position (state) as shown in Fig. 1 9, in 
other words, the operation of displacing the drive roller 
switching mechanism is not performed. 
[0647] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 6, in other 
words, the operation of displacing the shutter mecha- 
nism 2200 is not performed. 

[0648] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 3, in other 
words, the operation of displacing the disk position de- 
termination mechanism is not performed. 
[0649] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
25, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0650] ©The disk playing mechanism 4000 continues 
the setting of the position (state) as shown in Fig. 37- 
Fig. 41, in other words, the operation of displacing the 
disk playing mechanism is not performed. 
[0651] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0652] With the completion of the operation up to the 
eighteenth step, the device reaches disk ejection mode. 
[0653] In the above description, the operation for the 
insertion of a large diameter disk was described where- 
as below the operation for a small diameter disk will be 
described. 

[0654] The disk position determination mechanism 
2000 in steps 1 -1 7 is set to the position (state) as shown 
in Fig. 12 and is set to step 18 as shown in Fig. 1. The 
disk support mechanism 3000 is set to the position 
(state) as shown in Fig. 30 from step 1 to step 5, during 
the step 6 is set to the position (state) as shown in Fig. 



32, during the step 9 is set to the position (state) as 
shown in Fig. 31 , during the step 1 1 is set to the position 
(state) as shown in Fig.24, during the step 14 is set to 
the position (state) as shown in Fig. 26, during the step 
5 15 is set to the position (state) as shown in Fig. 25, and 
this state continues up to step 18. 

[7-3. Description of the process of switching a fourth disk 
being played to a first disk and playing the first disk] 

10 

[0655] The operation of switching a fourth disk which 
is being played to a first disk which is loaded and playing 
the first disk will be described in by each step (one proc- 
ess) based on Fig. 101. 
15 [0656] First when the fourth disk is being played (step 
1), 

[0657] ©The disk insertion/ejection mechanism 1000 
is set to the position (state) as shown in Fig. 4. 
[0658] ©The disk position determination mechanism 

20 2000 is set to the position as shown in Fig. 15. 

[0659] ©The drive roller switching mechanism which 
switches the operation mode of the drive roller 101 is 
set to the position (state) as shown in Fig. 22. 
[0660] ©The shutter mechanism 2200 is set to . the 

25 position (state) as shown in Fig. 18. 

[0661] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 is set to the po- 
sition (state) as shown in Fig. 15. 
[0662] ©The disk support mechanism 3000 is set to 

30 the position (state) as shown in Fig. 30. 

[0663] ©The disk playing mechanism 4000 is set to 
the position (state) as shown in Fig. 60, and the disk 
playing mechanism is fixed. 

[0664] ©The disk loading mechanism 5000 is set to 

35 the position (state) as shown in Fig. 67. 

[0665] Thus the set position for step 2 is reached. 
[0666] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 

to disk insertion/ejection mechanism is not performed. 
[0667] ©The disk position determination mechanism 
2000 continues the setting of the position as shown in 
Fig. 15 in other words, the operation of displacing the 
disk position determination mechanism is not per- 

45 formed. 

[0668] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 

50 roller switching mechanism is not performed. 

[0669] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

55 [0670] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 
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anism is not performed. 

[0671] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
30, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0672] C2JThe playing section of the disk playing mech- 
anism 4000 displaces from the position shown in Fig. 
60 to the setting of the position (state) as shown in Fig. 
56- Fig. 59. 

[0673] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0674] Thus the set position for step 3 is reached. 
[0675] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0676] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0677] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0678] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0679] ©The switching mechanism 2300 in the disk 
position delerminalion mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0680] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
30, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0681 ] (TjThe playing section of the disk playing mech- 
anism 4000 displaces from the position shown in Fig. 
56 to Fig. 59 to the setting of the position (state) as 
shown in Fig. 53- Fig. 55. 

[0682] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0683] Thus the set position for step 4 is reached. 
[0684] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0685] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 



not performed. 

[d686] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 

5 22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0687] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the shutter mecha- 

io nism is not performed. 

[0688] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 

15 anism is not performed. 

[0689] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
30, in other words, the operation of displacing the disk 
support mechanism is not performed. 
20 [0690] ©The playing section of the disk playing mech- 
anism 4000 displaces from the position shown in Fig. 
53 to Fig. 56 to the setting of the position (state) as 
shown in Fig. 52. 

[0691 ] ©The disk loading mechanism 5000 continues 
25 the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0692] Thus the set position for step 5 is reached. 
[0693] ©The disk insertion/ejection mechanism 1 000 

30 continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0694] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 

35 shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0695] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 

40 tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0696] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 

45 words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0697] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
so words, the operation of displacing the switching mech- 
anism is not performed. 

[0698] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
30, in other words, the operation of displacing the disk 
55 support mechanism is not performed. 

[0699] ©The playing section of the disk playing mech- 
anism 4000 displaces from the position shown in Fig. 
5£ to the setting of the position (state) as shown in Fig. 
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51. 

[0700] ©TThe disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0701] Thus the set position for step 6 is reached. 
[0702] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0703] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0704] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0705] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0706] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0707] ©The disk support mechanism 3000 displaces 
from the setting of the position (state) as shown in Fig. 
30, to the setting of the position (state) as shown in Fig. 

29. 

[0708] ©The playing section of the disk playing mech- 
anism 4000 continues the setting of the position (state) 
as shown in Fig. 51 , in other words : the operation of dis- 
placing the disk playing mechanism is not performed.. 
[0709] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0710] Thus the set position for step 7 is reached 
[071 1 ] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0712] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[071 3] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0714] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 



words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0715] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
s setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0716] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 

10 29, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[071 7] ©The disk playing mechanism 4000 displaces 
from the position shown in Fig. 51 to the set position 
(state) shown in Fig. 47 - Fig. 50. 

15 [0718] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 
[0719] Thus the set position for step 8 is reached 

20 [0720] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0721] ©The disk position determination mechanism 

25 2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0722] ©The drive roller switching mechanism which 
30 switches operational mode of the drive roller 1 01 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0723] ©The shutter mechanism 2200 continues the 
35 setting of the position (state) as shown in Fig. 18, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0724] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
to setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0725] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 

45 29, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0726] ©The disk playing mechanism 4000 is set to 
the position (state) shown in Fig. 44, the clamp is set to 
the position (state) shown in Fig. 45 and Fig. 46. 

50 [0727] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 
[0728] Thus the set position for step 9 is reached 

55 [0729] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
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[0730] ©The disk position determination mechanism 
2000 ! continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0731] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues'the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0732] 0The shutter mechanism 2200 is displaced 
from the position as shown in Fig. 1 8 and set to the po- 
sition (state) shown in Fig. 17. 

[0733] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0734] ©The disk support mechanism 3000 is dis- 
placed from the position as shown in Fig. 29 and set to 
the position (state) shown in Fig. 28. 
[0735] ©The disk playing mechanism 4000 continues 
the setting of the position (state) as shown in Fig. 44 to 
Fig. 46, in other words, the operation of displacing the 
disk playing mechanism is not performed. 
[0736] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0737] Thus the set position for step 10 is reached 
[0738] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0739] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0740] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0741] ©The shutter mechanism 2200 is set to the 
position (state) shown in Fig. 1 7, in other words, the op- 
eration of displacing the shutter mechanism is not per- 
formed. 

[0742] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0743] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
28 in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0744] ©The playing section of the disk playing mech- 



anism 4000 is displaced from the position (state) shown 
in Fig. 44, and is set to the position (state) shown in Fig. 
43. 

[0745] ®n"he disk loading mechanism 5000 continues 
5 the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0746] Thus the set position for step 11 is reached 
[0747] ©The disk insertion/ejection mechanism 1 000 

10 continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0748] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 

*5 shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0749] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 

20 tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0750] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 17, in other 

25 words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0751] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
30 words, the operation of displacing the switching mech- 
anism is not performed. 

[0752] ©The disk support mechanism 3000 is dis- 
placed from the position (state) shown in Fig. 28, and is 
set to the position (state) shown in Fig. 27. 
35 [0753] ©The playing section of the disk playing mech- 
anism 4000 is displaced from the position (state) shown 
in Fig. 43, and is set to the position (state) shown in Fig. 
42. 

[0754] ©The disk loading mechanism 5000 continues 
40 the setting of the position (state) as shown in Fig. 67, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0755] Thus the set position for step 12 is reached 
[0756] ©The disk insertion/ejection mechanism 1 000 

^5 is displaced from the position (state) shown in Fig. 4, 
and is set to the position (state) shown in Fig. 5. 
[0757] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 

50 placing the disk position determination mechanism is 
not performed. 

[0758] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
55 22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0759] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 7, in other 
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words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0760] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0761] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
27, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0762] ©The playing section of the disk playing mech- 
anism 4000 continues the setting of the position (state) 
as shown in Fig. 42, in other words : the operation of dis- 
placing the disk playing mechanism is not performed. 
[0763] ©The disk loading mechanism 5000 is dis- 
placed from the position (state) shown in Fig. 67, and is 
set to the position (state) shown in Fig. 65. 
[0764] Thus the set position for step 13 is reached 
[0765] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 5, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0766] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0767] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0768] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 7, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0769] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0770] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
27, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0771 ] ©The playing section of the disk playing mech- 
anism 4000 continues the setting of the position (state) 
as shown in Fig. 42, in other words, the operation of dis- 
placing the disk playing mechanism is not performed. 
[0772] ©The disk loading mechanism 5000 is dis- 
placed from the position (state) shown in Fig. 65, and is 
set to the position (state) shown in Fig. 68. 
[0773] Thus the set position for step 1 4 is reached 
[0774] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 5, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 



[0775] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 

5 not performed. 

[0776] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 

10 roller switching mechanism is not performed. 

[0777] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 7, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

15 [0778] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

20 [0779] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
27, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0780] ©The disk playing mechanism 4000 continues 

25 the setting of the position (state) as shown in Fig. 42, in 
other words, the operation of displacing the disk playing 
mechanism is not performed. 

[0781] ©The disk loading mechanism 5000 is dis- 
placed from the position (state) shown in Fig. 68, and is 

30 set to the position (state) shown in Fig. 69. 

[0782] Thus the set position for step 15 is reached 
[0783] ©The disk insertion/ejection mechanism 1 000 
is displaced from the position (state) as shown in Fig. 5, 
to the position (state) as shown in Fig. 6. 

35 [0784] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

40 [0785] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 

45 [0786] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 17, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0787] ©The switching mechanism 2300 in the disk 
50 position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0788] ©The disk support mechanism 3000 contin- 
55 ues the setting of the position (state) as shown in Fig. 
27, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0789] ©The playing section of the disk playing mech- 
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anism 4000 continues the setting of the position (state) 
as shown in Fig. 42, in other words : the operation of dis- 
placing the disk playing mechanism is not performed. 
[0790J ©The disk loading mechanism 5000 is dis- 
placed from the position (state) shown in Fig. 69, and is 
set to the position (state) shown in Fig. 66 and Fig. 70. 
[0791] Thus the set position for step 1 6 is reached 
[0792] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 6, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0793] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0794] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0795] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 7, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0796] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0797] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
27, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0798] ©FThe playing section of the disk playing mech- 
anism 4000 continues the setting of the position (state) 
as shown in Fig. 42, in other words, the operation of dis- 
placing the disk playing mechanism is not performed. 
[0799] ©The disk loading mechanism 5000 is dis- 
placed from the position (state) shown in Fig. 66 and 
Fig. 70, and is set to the position (state) shown in Fig. 71 . 
[0800] Thus the set position for step 1 7 is reached 
[0801] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 6, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0802] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0803] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0804] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 17, in other 



words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0805] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
5 setting of the position (state) asshown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0806] ©The disk support mechanism 3000 is dis- 
placed from the position (state) shown in Fig. 27, and is 
10 set to the position (state) shown in Fig. 26. 

[0807] ©The playing section of the disk playing mech- 
anism 4000 is displaced from the position (state) shown 
in Fig. 42, and is set to the position (state) shown in Fig. 
42a. 

15 [0808] ©H"he disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 71 , in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0809] Thus the set position for step 18 is reached 
20 [081 0] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 6, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0811] ©The disk position determination mechanism 
25 2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0812] ©The drive roller switching mechanism which 
30 switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed, 
[081 3] ©The shutter mechanism 2200 continues the 
35 setting of the position (state) as shown in Fig. 1 7, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0814] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
40 setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0815] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 

4$ 26, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[081 6] ©The playing section of the disk playing mech- 
anism 4000 continues the setting of the position (state) 
as shown in Fig. 42a, in other words, the operation of 

50 displacing the disk playing mechanism is not performed. 
[0817] ©The disk loading mechanism 5000 is dis- 
placed from the position as shown in Fig. 71 to position 
(state) as shown in Fig. 72. 

[0818] Thus the set position for step 19 is reached 
55 [081 9] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 6, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 



38 



BNSDCCID: <EP. 



.1115114A1J_> 



75 



EP1 115 114 A1 



76 



[0820] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0821] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0822] 0The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 7, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0823] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0824] ©The disk support mechanism 3000 is dis- 
placed from the position as shown in Fig. 26 to position 
(state) as shown in Fig. 27. 

[0825] ©The playing section of the disk playing mech- 
anism 4000 is displaced from the position as shown in 
Fig. 42a to position (state) as shown in Fig. 42. 
[0826] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 72, in 
other words, the operation of displacing the disk loading 
mechanism is not performed. 

[0827] Thus the set position for step 20 is reached 
[0828] ©The disk insertion/ejection mechanism 1 000 
is displaced from the position as shown in Fig. 6 to po- 
sition (state) as shown in Fig. 5. 

[0829] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0830] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0831] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 7, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0832] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0833] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
27, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0834] ©The playing section of the disk playing mech- 
anism 4000 continues the setting of the position (state) 



as shown in Fig. 42, in other words, the operation of dis- 
placing the disk playing mechanism is not performed. 
[0835] ©The disk loading mechanism 5000 is dis- 
placed from the position as shown in Fig. 72 to position 

5 (state) as shown in Fig. 65 and Fig. 73. 

[0836] Thus the set position for step 21 is reached 
[0837] ©The disk insertion/ejection mechanism 1000 
is displaced from the position as shown in Fig. 5 to po- 
sition (state) as shown in Fig. 4. 

10 [0838] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

15 [0839] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 

20 [0840] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 7, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0841] ©The switching mechanism 2300 in the disk 
25 position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0842] ©The disk support mechanism 3000 contin- 
ue ues the setting of the position (state) as shown in Fig. 
27, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0843] (7jThe playing section of the disk playing mech- 
anism 4000 continues the setting of the position (state) 
35 as shown in Fig. 42, in other words, the operation of dis- 
placing the disk playing mechanism is not performed. 
[0844] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 65 and 
Fig. 73, in other words, the operation of displacing the 
disk loading mechanism is not performed. 
[0845] Thus the set position for step 22 is reached 
[0846] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
45 disk insertion/ejection mechanism is not performed. 
[0847] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
so not performed. 

[0848] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
55 roller switching mechanism is not performed. 

[0849] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 7, in other 
words, the operation of displacing the shutter mecha- 
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nism is not performed. 

[0850] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0851] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
27, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0852] ©The playing section of the disk playing mech- 
anism 4000 is displaced from the position as shown in 
Fig. 42 to position (state) as shown in Fig. 43. 
[0853] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 65 and 
Fig. 73, in other words, the operation of displacing the 
disk loading mechanism is not performed. 
[0854] Thus the set position for step 23 is reached 
[0855] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0856] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0857] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0858] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 7, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0859] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0860] ©The disk support mechanism 3000 is dis- 
placed from the position as shown in Fig. 27 to position 
(state) as shown in Fig. 28. 

[0861 ] ©The playing section of the disk playing mech- 
anism 4000 is displaced from the position as shown in 
Fig. 43 to position (state) as shown in Fig. 44. 
[0862] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 65 and 
Fig. 73, in other words, the operation of displacing the 
disk loading mechanism is not performed. 
[0863] Thus the set position for step 24 is reached 
[0864] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0865] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 



shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is ! 
not performed. 

[0866] ©The drive roller switching mechanism which 
5 switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0867] ©The shutter mechanism 2200 is displaced 
io from the position as shown in Fig. 17 to set to the posi- 
tion as shown in Fig. 1 8. 

[0868] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
15 words, the operation of displacing the switching mech- 
anism is not performed. 

[0869] ©The disk support mechanism 3000 is dis- 
placed from the position as shown in Fig. 28 to position 
(state) as shown in Fig. 29. 

20 [0870] ©The playing section of the disk playing mech- 
anism 4000 continues the setting of the position (state) 
as shown in Fig. 44, in other words, the operation of dis- 
placing the disk playing mechanism is not performed. 
[0871 ] ©The disk loading mechanism 5000 continues 

25 the setting of the position (state) as shown in Fig. 65 and 
Fig. 73, in other words, the operation of displacing the 
disk loading mechanism is not performed. 
[0872] Thus the set position for step 25 is reached 
[0873] ©The disk insertion/ejection mechanism 1 000 

30 continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0874] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 

35 shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0875] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 

^0 tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0876] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 18, in other 

^5 words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0877] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
50 words, the operation of displacing the switching mech- 
anism is not performed. 

[0878] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
29, in other words, the operation of displacing the disk 
55 support mechanism is not performed. 

[0879] ©The playing section of the disk playing mech- 
anism 4000 is displaced from the position as shown in 
Fig. 44 and the clamp mechanism is set to a position 
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(state) shown in Fig. 45 and Fig. 46. 
[0880] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 65 and 
Fig. 73, in other words, the operation of displacing the 
disk loading mechanism is not performed. 
[0881] Thus the set position for step 26 is reached 
[0882] ©The disk insertion/ejection mechanism 1000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0883] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0884] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0885] ©The shutter mechanism 2200 continues the 
scttingof the position (state) as shown in Fig. 18, inother 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0886] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
selling of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0887] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
29. in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0888] ©The clamp mechanism of the disk playing 
mechanism 4000 is displaced from the position as 
shown in Fig. 45 and Fig. 46 and is set to a position 
(state) shown in Fig. 47, Fig. 48, Fig. 49 and Fig. 50. 
[0889] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 65 and 
Fig. 73, in other words, the operation of displacing the 
disk loading mechanism is not performed. 
[0890] Thus the set position for step 27 is reached 
[0891 ] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0892] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0893] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0894] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 



words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0895] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
5 setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0896] ©The disk support mechanism 3000 is dis- 
placed from the position (state) as shown in Fig. 29 to 

10 a position as shown in Fig. 30. 

[0897] ©The clamp mechanism of the disk playing 
mechanism 4000 continues the setting of the position 
(state) as shown in Fig. 47, Fig. 48, Fig. 49 and Fig. 50, 
in other words, the operation of displacing the disk play- 

'5 ing mechanism is not performed. 

[0898] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 65 and 
Fig. 73, in other words, the operation of displacing the 
disk loading mechanism is not performed. 

20 [0899] Thus the set position for step 28 is reached 
[0900] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 

25 [0901] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

30 [0902] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 

35 [0903] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0904] ©The switching mechanism 2300 in the disk 
40 position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0905] ©The disk support mechanism 3000 contin- 
45 ues the setting of the position (state) as shown in Fig. 
30, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0906] ©The disk playing mechanism 4000 is dis- 
placed from the position (state) as shown in Fig. 47 to 
50 Fig. 50 and is set to a position as shown in Fig. 51 . 
[0907] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 65 and 
Fig. 73, in other words, the operation of displacing the 
disk loading mechanism is not performed. 
55 [0908] Thus the set position for step 29 is reached 
[0909] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
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disk insertion/ejection mechanism is not performed. 
[0910] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0911] ©The drive roller switching mechanism which 
switches operational mode or the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[091 2] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 18, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0913] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0914] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
30, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0915] ©The disk playing mechanism 4000 is dis- 
placed from the position (state) as shown in Fig. 51 and 
is set to a position as shown in Fig. 52. 
[091 6] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 65 and 
Fig. 73, in other words, the operation of displacing the 
disk loading mechanism is not performed. 
[0917] Thus the set position for step 30 is reached. 
[091 8] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0919] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

[0920] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 
[0921] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 18, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0922] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0923] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 
30, in other words, the operation of displacing the disk 



support mechanism is not performed. 
! [0924] ©The disk playing mechanism 4000 is dis- 
placed from the position (state) as shown in Fig. 52 and 
is set to a position as shown in Fig. 53, Fig. 54 and Fig. 
5 55. 

[0925] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 65 and 
* Fig. 73, in other words, the operation of displacing the 
disk loading mechanism is not performed. 

10 [0926] Thus the set position for step 31 is reached 
[0927] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4, in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 

15 [0928] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15, in other words, the operation of dis- 
placing the disk position determination mechanism is 
not performed. 

20 [0929] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
22, in other words, the operation of displacing the drive 
roller switching mechanism is not performed. 

25 [0930] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 8, in other 
words, the operation of displacing the shutter mecha- 
nism is not performed. 

[0931] ©The switching mechanism 2300 in the disk 
30 position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 1 5, in other 
words, the operation of displacing the switching mech- 
anism is not performed. 

[0932] ©The disk support mechanism 3000 contin- 
35 ues the setting of the position (state) as shown in Fig. 
30, in other words, the operation of displacing the disk 
support mechanism is not performed. 
[0933] ©The disk playing mechanism 4000 is dis- 
placed from the position (state) as shown in Fig. 53, Fig. 
40 54 and Fig. 55 and is set to a position as shown in Fig. 
56, Fig. 57, Fig. 58 and Fig. 59. 

[0934] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 65 and 
Fig. 73, in other words, the operation of displacing the 

45 disk loading mechanism is not performed. 

[0935] On completion of operations up to step 30, the 
disk changeover (from the fourth disk to the first disk) 
which is to be played is completed. 
[0936] The above description concerned the situation 

50 when the inserted disk is a large diameter disk. The 
treatment of a small diameter disk will be discussed be- 
low. 

[0937] The disk position determination mechanism 
2000 from after step 1 up to step 31 is set in the position 
55 as shown in Fig. 1 5. The disk support mechanism 3000 
is set in the position (state) as shown in Fig. 30 from 
step 1 to step 5, is set in the position (state) as shown 
in Fig. 32 from step 6 to step 8, is set in the position 
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(state) as shown in Fig. 31 from step 9 to step 10, is set 
in the position (state) as shown in Fig. 24 from step 11 
to step 1 6, is set in the position (state) as shown in Fig. 
26 from step 1 7 to step 1 8, is set in the position (state) 
as shown in Fig. 24 from step 1 9 to step 22, is set in the 5 
position (state) as shown in Fig. 31 in step 23, is set in 
the position (state) as shown in Fig. 32 from step 24 to 
step 26 and is set in the position (state) as shown in Fig. 
30 after step 27 up to step 31 . 

10 

[7.4 Description from a ready position in which a disk is 
loaded in a loading position for a fourth disk to a playing 
operation of a loaded first disk] 

[0938] Based on Fig. 102, a command is given to *5 
store a fourth disk in the disk loading mechanism. The 
disk is inserted in a state of readiness for disk insertion 
and the disk is loaded in a loading position of the fourth 
disk. After this operation, a series of operations up to 
the playing operation of a first disk loaded in the disk 20 
loading mechanism will be described by each step (one 
process). 

[0939] First when the fourth disk is being played (step 

1), 

[0940] ©The disk insertion/ejection mechanism 1 000 25 
is set to the position (state) as shown in Fig. 2. 
[0941] ©The disk position determination mechanism 
2000 is set to the position (state) as shown in Fig. 7. 
[0942] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 is set 30 
to the position (state) as shown in Fig. 19. 
[0943] ©The shutter mechanism 2200 is set to the 
position (state) as shown in Fig. 16. 
[0944] ©The switching mechanism 2300 is set to the 
position (state) as shown in Fig. 13. 35 
[0945] ©The disk support mechanism 3000 is set to 
the position (state) as shown in Fig. 25. 
[0946] ©The disk playing mechanism 4000 is set to 
the position (state) as shown in Fig. 37, Fig. 38, Fig. 39, 
Fig. 40 and Fig. 41 . 40 
[0947] ©The disk loading mechanism 5000 is set to 
the position (state) as shown in Fig. 92. 
[0948] Thus the set position for step 2 is reached. 
[0949] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 2. in other words, the operation of displacing the 
disk insertion/ejection mechanism is not performed. 
[0950] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 7, in other words, the operation of displac- so 
ing the disk position determination mechanism is not 
performed. 

[0951 ] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 1 01 is dis- 
placed from the position as shown in Fig. 1 9 to a position 55 
(state) as shown in Fig. 21 . 

[0952] ©The shutter mechanism 2200 is displaced 
from the position as shown in Fig. 1 6 to a position (state) 



as shown in Fig. 17. 

[0953] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 is set to a po- 
sition as shown in Fig. 13. 

[0954] ©The disk support mechanism 3000 is dis- 
placed from the position as shown in Fig.25 to a position 
(state) as shown in Fig. 26. 

[0955] ©The disk playing mechanism 4000 is dis- 
placed from the position (state) as shown in Fig. 37, Fig. 
38, Fig. 39, Fig. 40 and Fig. 41 and is set to a position 
as shown in Fig. 42a. 

[0956] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 92. 
[0957] Thus the set position for step 3 is reached. 
[0958] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 2. 

[0959] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 7. 

[0960] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 is dis- 
placed from the position as shown in Fig.21 to a position 
(state) as shown in Fig. 19. 

[0961] ©The shutter mechanism 2200 is displaced 
from the position as shown in Fig. 16 to a position (state) 
as shown in Fig. 17. 

[0962] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues set- 
ting to. a position as shown in Fig. 13. 
[0963] ©The disk support mechanism 3000 is dis- 
placed from the position as shown in Fig.26 to a position 
(state) as shown in Fig. 30. 

[0964] ©The disk playing mechanism 4000 is dis- 
placed from the position (state) as shown in Fig. 42a 
and is set to a position as shown in Fig. 42b. 
[0965] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 92. 
[0966] Thus the set position for step 4 is reached. 
[0967] ©The disk insertion/ejection mechanism 1 000 
is displaced from the position as shown in Fig. 2 to a po- 
sition (state) as shown in Fig. 3. 

[0968] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 7. 

[0969] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues setting to a position as shown in Fig. 22. 
[0970] ©The shutter mechanism 2200 continues set- 
ting to a position as shown in Fig.1 7. 
[0971] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues set- 
ting to a position (state) as shown in Fig. 13. 
[0972] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 30. 
[0973] ©n"he disk playing mechanism 4000 continues 
the setting of the position (state) as shown in Fig. 42b. 
[0974] ©The disk loading mechanism 5000 continues 
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the setting of the position (state) as shown in Fig. 92. 
[0975] Thus the set position for step 5 is reached. 
[0976] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 3. 5 
[0977] ©The disk position determination mechanism 
2000 is displaced from a position as shown in Fig. 7 to 
a position (state) as shown in Fig. 8. 
[0978] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 10 
tinues setting to a position as shown in Fig. 22. 
[0979] ©The shutter mechanism 2200 continues set- 
ting to a position as shown in Fig. 17. 
[0980] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 is displaced *5 
from a position as shown in Fig. 13 to a position (state) 
as shown in Fig. 14. 

[0981] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 30. 
[0982] ©The disk playing mechanism 4000 continues 20 
the setting of the position (state) as shown in Fig. 42b. 
[0983] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 92. 
[0984] Thus the set position for step 6 is reached. 
[0985] ©The disk insertion/ejection mechanism 1 000 25 
is set to the position (state) as shown in Fig. 4 from the 
position shown in Fig. 3. 

[0986] ©The disk position determination mechanism 
2000 is displaced from a position as shown in Fig. 8 to 
a position (state) as shown in Fig. 15. 30 
[0987] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues setting to a position as shown in Fig. 22. 
[0988] ©The shutter mechanism 2200 continues set- 
ting to a position as shown in Fig. 17. 35 
[0989] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 is displaced 
from a position as shown in Fig. 114 to a position (state) 
as shown in Fig. 15. 

[0990] ©The disk support mechanism 3000 contin- 40 
ues the setting of the position (state) as shown in Fig. 30. 
[0991] ©The disk playing mechanism 4000 continues 
the setting of the position (state) as shown in Fig. 42b. 
[0992] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 92. 
[0993] Thus the set position for step 7 is reached. 
[0994] ©The disk insertion/ejection mechanism 1 000 
is set to the position (state) as shown in Fig. 5 from the 
position shown in Fig. 4. 

[0995] ©The disk position determination mechanism so 
2000 continues setting to a position as shown in Fig. 15. 
[0996] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues setting to a position as shown in Fig. 22. 
[0997] ©The shutter mechanism 2200 continues set- 55 
ting to a position as shown in Fig. 17. 
[0998] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues set- 



ting to a position as shown in Fig. 15. 
[0999] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 30. 
[1 000] ©The disk playing mechan ism 4000 continues 
the setting of the position (state) as shown in Fig. 42b. 
[1001] ©The disk loading mechanism 5000 is set to 
the position (state) as shown in Fig. 65 from the position 
(state) shown in Fig. 92. 

[1002] Thus the set position for step 8 is reached. 
[1003] ©The disk insertion/ejection mechanism 1000 
is set to the position (state) as shown in Fig. 6 from the 
position shown in Fig. 5. 

[1004] ©The disk position determination mechanism 
2000 continues setting to a position as shown in Fig. 15. 
[1 005] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues setting to a position as shown in Fig. 22. 
[1 006] ©The shutter mechanism 2200 continues set- 
ting to a position as shown in Fig.1 7. 
[1007] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues set- 
ting to a position as shown in Fig. 15. 
[1008] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 30. 
[1 009] ©The disk playing mechan ism 4000 continues 
the setting of the position (state) as shown in Fig 42b. 
[1010] ©The disk loading mechanism 5000 is set to 
the position (state) as shown in Fig. 65 from the position 
(state) shown in Fig. 92. 

[1011] Thus the set position for step 9 is reached. 
[1 01 2] ©The disk insertion/ejection mechanism 1 000 
continues setting to a position as shown in Fig. 6. 
[1 01 3] ©The disk position determination mechanism 
2000 continues setting to a position as shown in Fig. 1 5. 
[1 01 4] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues setting to a position as shown in Fig. 22. 
[1 01 5] ©The shutter mechanism 2200 continues set- 
ting to a position as shown in Fig.1 7. 
[1016] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues set- 
ting to a position as shown in Fig. 15. 
[1017] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 30. 
[1 01 8] ©The disk playing mechanism 4000 continues 
the setting of the position (state) as shown in Fig. 42b. 
[1019] ©The disk loading mechanism 5000 is set to 
the position (state) as shown in Fig. 65 from the position 
(state) shown in Fig. 92. 

[1 020] Thus the set position for step 10 is reached. 
[1 021] ©The disk insertion/ejection mechanism 1 000 
continues setting to a position as shown in Fig. 6. 
[1 022] ©The disk position determination mechanism 
2000 continues setting to a position as shown in Fig.1 5. 
[1 023] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues setting to a position as shown in Fig.22. 
[1 024] ©The shutter mechanism 2200 continues set- 
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ting to a position as shown in Fig. 17. 
[1025] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues set- 
ting to a position as shown in Fig. 15. 
[1026] ©The disk support mechanism 3000 is dis- 5 
placed to the position (state) as shown in Fig.26 from 
the position (stale) as shown in Fig. 30. 
[1027] ©The disk playing mechanism 4000 is dis- 
placed to the position (state) as shown in Fig. 42a from 
the position (state) as shown in Fig. 42b. h> 
[1028] ©The disk loading mechanism 5000 is dis- 
placed to the position (state) as shown in Fig. 93 from 
the position (state) as shown in Fig. 66. 
[1029] The operation after step 11 are the same as 
the operation after step 1 8 shown in Fig. 1 01 (for exam- 15 
pie step 11 shown in Fig. 102 is the same as step 18 in 
Fig. 1 01 , step 1 2 shown in Fig. 1 02 is the same as step 
19 in Fig. 101.) and further description will be omitted. 
The displacement of each component will be described 
with reference to the numerals shown in Fig. 1 02. In Fig. 20 
1 01 , the fourth disk is shown in the figure, however dur- 
ing the operation in Fig. 102, it is noted that the fourth 
disk is not represented. 

[1030] When the operation of the device up to step 24 
is completed, the playing operation of the first disk is 25 
initiated and a series of operations are completed. The 
description above corresponds to a large diameter disk, 
however when applied to a small diameter disk, the 
12cm of the large position determination mechanism in 
©is set to 8cm, and the 1 2cm disk support mechanism 30 
12cm is set to 8cm. 

[7.5 Description from the playing operation of the fourth 
disk to a ready position loading a disk in the loading 
position of the first disk.] 35 

[1031] The series of operation up to a ready state so 
store a disk in a loading position for a first disk during 
the playing operation of the fourth disk based on Fig. 
1 03 will be described with reference to sequential steps. *o 
[1032] First the operation from step 1 up to step 1 7 is 
the same as the operation from step 1 to step 17 as 
shown in Fig. 101 , such description will be omitted. For 
example step 1 shown in Fig. 103 is the same as step 
1 in Fig. 101 , step 2 shown in Fig. 103 is the same as 
step 2 in Fig. 1 01 and further description will be omitted. 
The displacement of each component will be described 
with reference to the numerals shown in Fig. 1 03. In Fig. 
101, the first disk is shown, however during the opera- 
tion in Fig. 103, it is noted that the first disk is not rep- so 
resented. 

[1033] The description above corresponds to a large 
diameter disk, however when applied to a small diame- 
ter disk, the 12cm of the large position determination 
mechanism in@is set to 8cm, and the 1 2cm disk support 55 
mechanism 12cm is set to 8cm. 
[1034] The set position in step 18 is set as follows. 
[1035] ©The disk insertion/ejection mechanism 1 000 



is set to the position (state) as shown in Fig. 6. 

[1 036] ©The disk position determination mechanism 

2000 is set to the position (state) as shown in Fig. 15. 

[1 037] ©The drive roller switching mechanism which 

switches operational mode of the drive roller 101 is set 

to the position (state) as shown in Fig. 21 . 

[1038] ©The shutter mechanism 2200 is set to the 

position (state) as shown in Fig. 17. 

[1 039] ©The switching mechanism 2300 is set to the 

position (state) as shown in Fig. 15. 

[1040] ©The disk support mechanism 3000 is set to 

the position (state) as shown in Fig. 26. 

[1041] ©The disk playing mechanism 4000 is set to 

the position (state) as shown in Fig. 42a. 

[1042] ©The disk loading mechanism 5000 is set to 

the position (state) as shown in Fig. 90. 

[1043] Thus the set position for step 19 is reached. 

[1 044] ©The disk insertion/ejection mechanism 1 000 

continues the setting of the position (state) as shown in 

Fig. 6. 

[1045] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15. 

[1 046] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
21. 

[1 047] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 17. 
[1048] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15. 
[1049] ©The disk support mechanism 3000 is dis- 
placed to a position as shown in Fig. 27 from a position 
(state) as shown in Fig. 26. 

[1050] ©The disk playing mechanism 4000 is dis- 
placed from the position (state) as shown in Fig. 42a 
and is set to a position as shown in Fig. 42b. 
[1 051] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 90. 
[1052] Thus the set position for step 20 is reached. 
[1 053] ©The disk insertion/ejection mechanism 1 000 
is displaced from the position (state) as shown in Fig. 6 
and is set to a position as shown in Fig. 5 
[1054] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15. 

[1 055] ©The drive roller switching mechanism which 
switches operational mode of the drive roller ! 01 con- 
tinues the setting of the position (state) as shown in Fig. 
21. 

[1 056] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 17. 
[1057] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15. 
[1058] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig.27. 
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[1 059] ©The disk playing mechanism 4000 continues 
the setting of the position (state) as shown in Fig. 42b. 
[1060] ©The disk loading mechanism 5000 is dis- 
placed from the position (state) as shown in Fig. 90 and 
is set to a position as shown in Fig. 65 and Fig. 91. 
[1061] Thus the set position for step 21 is reached. 
[1 062] ©The disk insertion/ejection mechanism 1 000 
is displaced from the position (state) as shown in Fig. 5 
and is set to a position as shown in Fig. 4. 
[1063] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 
shown in Fig. 15. 

[1064] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
21. 

[1065] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 1 7. 
[1066] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (state) as shown in Fig. 15. 
[1067] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 27. 
[1 068] (JJThe disk playing mechanism 4000 continues 
the setting of the position (state) as shown in Fig. 42b. 
[1 069] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 65 and 
Fig. 91. 

[1070] Thus the set position for step 22 is reached. 
[1 071 ] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig. 4. 

[1072] ©The disk position determination mechanism 
2000 is displaced from the position as shown in Fig. 15 
and is set to the position (state) as shown in Fig. 8. 
[1073] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
21. 

[1074] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 17. 
[1075] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 is displaced 
from the position as shown in Fig. 15 and is set to the 
position (state) as shown in Fig. 14. 
[1076] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig. 27. 
[1 077] ©The disk playing mechanism 4000 continues 
the setting of the position (state) as shown in Fig. 42b. 
[1 078] ©The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 65 and 
Fig. 91. 

[1079] Thus the set position for step 23 is reached. 
[1080] ©The disk insertion/ejection mechanism 1 000 
is displaced from the position as shown in Fig. 4 and Is 
set to the position (state) as shown in Fig. 3. 
[1081] ©The disk position determination mechanism 
2000 is displaced from the position as shown in Fig. 8 



and is set to the position (state) as shown in Fig. 7. 
[1 082] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 con- 
tinues the setting of the position (state) as shown in Fig. 
5 21. 

[1 083] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 17. 
[1084] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 is displaced 

10 from the position as shown in Fig. 14 and is set to the 
position (state) as shown in Fig. 13. 
[1085] ©The disk support mechanism 3000 contin- 
ues the setting of the position (state) as shown in Fig.27. 
[1 086] ©The disk playing mechanism 4000 continues 

15 the setting of the position (state) as shown in Fig. 42b. 
[1 087] ©n"he disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 65 and 
Fig. 91. 

[1 088] Thus the set position for step 24 is reached. 
20 [1 089] ©The disk insertion/ejection mechanism 1 000 
continues the setting of the position (state) as shown in 
Fig.3. 

[1090] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 

25 shown in Fig. 7. 

[1091] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 is dis- 
placed from the position as shown in Fig. 22 and is set 
to the position (state) as shown in Fig. 21 . 

30 [1 092] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 17. 
[1093] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
setting of the position (stale) as shown in Fig. 13. 

35 [1094] ©The disk support mechanism 3000 is dis- 
placed from the position as shown in Fig. 27 and is set 
to the position (state) as shown in Fig. 26. 
[1095] ©The disk playing mechanism 4000 is dis- 
placed from the position as shown in Fig. 42b and is set 

40 to the position (state) as shown in Fig. 42a. 

[1 096] ®n"he disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 65 and 
Fig. 91. 

[1 097] Thus the set position for step 25 is reached. 

^5 [1 098] ©The disk insertion/ejection mechanism 1 000 
is displaced from the position as shown in Fig. 3 and is 
set to the position (state) as shown in Fig. 2. 
[1099] ©The disk position determination mechanism 
2000 continues the setting of the position (state) as 

50 shown in Fig.7. 

[1 100] ©The drive roller switching mechanism which 
switches operational mode of the drive roller 101 is dis- 
placed from the position as shown in Fig. 21 2 and is set 
to the position (state) as shown in Fig. 19. 

55 [1 101] ©The shutter mechanism 2200 continues the 
setting of the position (state) as shown in Fig. 17. 
[1102] ©The switching mechanism 2300 in the disk 
position determination mechanism 2000 continues the 
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setting of the position (state) as shown in Fig. 13. 
[1103] ©The disk support mechanism 3000 is dis- 
placed from the position as shown in Fig. 26 and is set 
to the position (state) as shown in Fig. 25. 
[1104] ©The disk playing mechanism 4000 is dis- 5 
placed from the position as shown in Fig. 42a and is set 
to the position (state) as shown in Fig. 37, Fig. 38, Fig. 
39, Fig. 40, and Fig. 41 . 

[1 105] ®The disk loading mechanism 5000 continues 
the setting of the position (state) as shown in Fig. 65 and 10 
Fig. 91. 

[1106] . With the completion of operations up to step 
25, the device is in a ready state for disk insertion to that 
a first disk may be loaded in a loading position for the 
first disk and a sequence of operations is completed. 1$ 
[1 1 07] Thus as shown above, since it is not necessary 
to use an abutting operation on the recording face of a 
disk when loading a disk due to the fact that a disk is 
loaded using an inner diameter of the disk, it is possible 
to reduce damage in particular to the recorded face of 20 
the disk and increase. device reliability. 
[1108] Furthermore since any type of disk (for exam- 
ple, a 12cm CD or a 8 cm CD) may be handled irrespec- 
tive of the size of the disk diameter, it is possible to in- 
crease user friendliness. 25 
[1109] Since the axial center of the loading position 
of the disk and the axial center of the playing position of 
the disk are aligned, the axial center does not diverge 
and an operation to align the axial center during disk 
exchange operations or the like is unnecessary. As a 30 
result, it is possible to reduce processing time. 
[1110] Since it is possible to handle any type of disk 
irrespective of disk diameter by constituting the disk 
playing mechanism with a rotating type of mechanism, 
user friendliness of the device is enhanced. 35 
[1111] Even if there is an irregularity in the thickness 
of the disk due to the biasing force of the plate spring 
member as a result of mounting the plate spring member 
in the spacer of the disk loading mechanism, it is possi- 
ble to reduce shaking and to improve device perform- *o 
ance. 

[1112] Even in positions in which a disk is not loaded 
in the spacer of the disk loading mechanism, it is possi- 
ble to reduce shaking due to the biasing force of the 
plate spring member as a result of mounting the plate 45 
spring member in the space of the disk loading mecha- 
nism and to improve device reliability. 
[1113] The provision of a stopper which is fixed at po- 
sitions outside the rotational shaft of the disk playing 
mechanism allows the disk to be supported at two po- so 
sitions, namely, the rotation shaft and the stopper when 
the disk is played. Thus the performance of the anti-vi- 
bration mechanism provided in the disk playing mecha- 
nism can be improved and it is possible to stabilize the 
playing of the disk and improve device performance. 55 
[1114] Since the axial center of the disk playing device 
and the axial center of the stopper which stops the disk 
playing mechanism during disk playing operations are 



aligned, it is possible to minimize the operational dis- 
tance from the disk loading position to the disk playing 
position, to reduce transfer time from the disk loading 
position to the disk playing position and to reduce 
processing time in the device. 

[1115] Since the gap with the spacer which is proxi- 
mate to the spacer of the disk which is to be played is 
greater than the gap between spacers which are not 
proximate, it is possible to operate the disk support 
mechanism when supporting the disk which is to be 
played and it is possible to improve device reliability as 
a result. 

[1116] Since the disk insertion/ejection mechanism is 
adapted to be refuged by the face of the projection dur- 
ing disk exchange, it is possible to use the spacer nor- 
mally setting the disk insertion/ejection mechanism as 
a section of the spacer required during disk playing, thus 
enabling the downsizing of the device. 
[1117] Since the disk insertion/ejection mechanism is 
adapted to displace in the direction of disk insertion/ 
ejection, it is possible to displace the disk insertion/ejec- 
tion mechanism to near a fixed disk position when the 
device is in a ready state for disk insertion. Thus it is 
possible to insert a small diameter disk into the device 
in a stable manner, that is to say, it is possible to insert 
a disk accurately into the device irrespective of the type 
of disk diameter and thus to improve the performance 
of the device. 

[1118] Since respective disks may be freely inserted 
and ejected independently one by one, user friendliness 
is enhanced. 

Embodiment 2 

[1119] A second embodiment of the disk device of the 
present invention will be explained with reference to Fig. 
98. In the first embodiment as discussed above, a gap 
was provided between respective grooves formed be- 
tween the first guide member 5110 and the third guide 
member 5330 and the size of this gap is adapted to dif- 
fer. However an arrangement of gaps formed at equal 
intervals as shown in Fig. 98 may be employed. Thus it 
is possible to increase the speed of the switching oper- 
ation to each mode, that is to say, it is possible to im- 
prove the processing speed of the device. 

Embodiment 3 

[1120] A third embodiment of the device will be dis- 
cussed below. In the first embodiment as discussed 
above, the displacement of each component was de- 
scribed in each operational mode on the basis of Fig. 
86 to Fig. 88. The operation of each component set in 
the respective modes may be respectively synchro- 
nized, that is to say, that the displacement operations 
may be linked. Since each component is synchronized 
in such an arrangement, it is possible to increase the 
speed of the displacement operations, to improve the 
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reliability of the device and to reduce processing time. 
Embodiment 4 

[1121] A fourth embodiment of the device will be dis- 5 
cussed below. In the first embodiment as discussed 
above, the manner in which components are switched 
during displacement operations in the progression of 
operational modes was not noted. However normally al- 
though the device may be adapted so that switching oc- 10 
curs gradually during switched operational modes, the 
same result may be obtained by switching which occurs 
collectively. 

Embodiment 5 15 

[1122] A fifth embodiment of the device will be dis- 
cussed below. In the first embodiment as discussed 
above, the disk insertion/ejection mechanism 1000 
comprised a disk biasing section 1 02 which functions as 20 
a mechanism to grip the disk and which does not have 
a member for rotation with the a drive roller 101 which 
drives rotation. However variation of the disk biasing 
section into a roller member is also possible and such 
an arrangement allows the prevention of damage to the 25 
disk surface. 

Embodiment 6 

[1123] A sixth embodiment of the device will be dis- 30 
cussed below. In the first embodiment as discussed 
above, when a disk is inserted into the device, it has not 
been noted in which manner the operation is performed 
automatically. However when a disk is inserted from the 
disk insertion mouth, the disk insertion/ejection mecha- 35 
nism 1 000 inserts the disk, the disk support mechanism 
supports the disk, and the disk is set to be played by the 
disk playing mechanism. That is to say, the simple in- 
sertion of a disk results in the setting of the disk to be 
played. Such an arrangement increases user friendli- *o 
ness. 

Embodiment 7 

[1124] A seventh embodiment of the device will be *s 
discussed below. It has been noted that first to third re- 
taining arms are provided on the disk support mecha- 
nism 3000. However a corner of the groove formed on 
the first to third retaining arms may be beveled. Such an 
arrangement prevents damage to the surface of the 50 
disk. 

Embodiment 8 

[1125] A eighth embodiment of the device will be dis- 55 
cussed below. In the second embodiment as discussed 
above, since the gap of each spacer which supports the 
disk has been placed closely together, disk movement 



due to external force or the like are reduced and the 
plate spring member provided in each spacer may be 
omitted. Thus it is possible to reduce the number of com- 
ponents and to reduce manufacturing costs. 

Embodiment 9 

[1126] A ninth embodiment of the device will be dis- 
cussed below. In the first embodiment as discussed 
above, a plate spring member is mounted in the spacer 
section. However a pressure spring may be provided in- 
stead of the plate spring member and an equivalent ef- 
fect obtained. 

Embodiment 10 

[1 127] A tenth embodiment of the device will be dis- 
cussed below. In the first embodiment as discussed 
above, a retaining member for a reduced space may be 
provided by a plate spring member which retains the in- 
ner diameter of the disk on the engagement section of 
the spacer. Such an arrangement allows the strength- 
ening of disk support and reduction in the movement of 
the disk due to external forces or the like. Thus the plate 
spring member may be omitted and it is possible to 
downsize the device. 

Embodiment 11 

[1 128] An eleventh embodiment of the device will be 
discussed below. In the first embodiment as discussed 
above, grooves were formed on the first guide member 
and third guide member which loosely fixe the projection 
of the spacer and spacer. A plurality of three or more of 
such grooves may be provided to prevent shaking of the 
spacer and the improve the reliability of the device. 

INDUSTRIAL APPLICABILITY 

[1 1 29] As shown above, the disk device of the present 
invention is adapted for use as a disk device mounted 
in a vehicle with a reduced size and adapted for each 
operation of loading a plurality of disks without the pro- 
vision of a loading magazine, that is to say, perform the 
operations of selectively inserting, ejecting and playing 
each disk. 



Claims 

1. A disk device comprising a disk insertion/ejection 
means which performs insertion and ejection oper- 
ations of a disk inside and outside of a device and 
a displacement means which displaces said disk in- 
sertion/ejection means along a direction of disk in- 
sertion/ejection, wherein said displacement means 
is adapted to displace the disk insertion/ejection 
means in either a direction of disk insertion or a di- 
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rection of disk ejection based on the operation of 
said disk. 

2. A disk device according to Claim 1 , f u rther compris- 
ing one drive means and a drive force transmission 5 
switching means which switches a drive force of 
said drive means to operate either when said disk 
insertion/ejection means performs an insertion/ 
ejection operation on said disk or when said dis- 
placement means performs the operation of dis- to 
placing the disk insertion/ejection means in either a 
direction of disk insertion or disk ejection based on 

the operation of said disk. 

3. A disk device according to Claim 1 , wherein when *5 
said displacement means displaces said disk inser- 
tion/ejection means in a direction of disk insertion 

or ejection, said disk insertion ejection means is dis- 
placed in a direction of a rotational axis of said disk. 
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FIG.3(b) 
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FIG. 6(b) 
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FIG. 8(b) 
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FIG. 10(b) 





WJA. tp , , 5Z1 — , 

^- -"J 




















j 1 — i i— 





FIG. 10(c) 




68 

BNSDOCID: <EP 1115114A1J_> 



EP 1 115 114 A1 

i 



FIG. 11 (a) 




69 

BMSDOCID: <EP 1 1151 14A1_I_> 



EP 1 115 114 A1 



FIG. 11(b) 




FIG. 11(c) 



CD=> 




FIG. 11(d) 




70 . 



BNSDOCID: <EP 1 1 151 14A1_I_> 



EP1 115114 A1 




BNSDOCID: <EP. 



1115114A1J_> 



EP 1 115 114 A1 



FIG.12(b) 




11151 14A1_I_> 



72 



EP1 115 114 A1 
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FIG. 17(b) 
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FIG. 18(b) 
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